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SOLID METAL PRESSINGS 


MADE BY 


NIE 


BROTHERS LIMITED 


BRASS RODS, STAMPINGS, and NON-FERROUS 
INGOT METAL MANUFACTURERS 


ROTTON PARK STREET, BIRMINGHAM 16 Phone: Edg- 
baston 358] (seven lines). ‘Telegrams: McKechnie, Birmingham.” 

LEEDS: Prudential Buildings, Park Row. NEWCASTLE-on- 
TYNE: 90, wae St. LONDON: 17, a St., West- 
minster, S.W.1. MANCHESTER : 

509-13, Corn Exchange Buildings 4. 

Sulphate of Copper and Lithopone 

Works : WIDNES, Lancashire. 


METAL CO LTD 


HIGH-CLASS ALUMINIUM DIE CASTINGS 
MOTOR, AIRCRAFT & GENERAL ENGINEERING 
ALCLAD & MAGNESIUM ALLOY PRESSINGS 
ASSEMBLED ENGINEERING UNITS ANODISED. 
CHROMIUM, CADMIUM & ALL PLATED FINISHES 


PERRY BARR & HANDSWORTH 


BIRMINGHAM 


"Phones : 
PERRY BARR— "Grams : 
BIRCHFIELD 4592-3. « PERBARMET, 
HANDSWORTH— BIRMINGHAM."’ 


NORTHERN 3366-7. 
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COLD ROLLING 


MILLS 
for wide strip for all metals and 
alloys 


—, 


4 


Sole Agents in Gr. Britain : 


JOHN ROLLAND 
& CO. LTD 
Abbey House, 2 Victoria St. 
LONDON, S.W.1. 


FOR ALL PURPOSES 
SEND FOR SAMPLES 


PURCHASERS OF 


GOLD, SILVER AND OTHER 
PRECIOUS METALS CONTAINED 
IN RESIDUES ano WASTE MATERIAL 


CHARLES HARROLD & CO. LTD. 


Ee Dealers, Assayers & Refiners, 2 & 3, St. Paul’s Square, BIRMINGHAM 
Telephone : Central 3/02 (3 lines). Telegrams: “‘AURUM, BIRMINGHAM.” 
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MILIS 


Hot Breaking-down two-high or three-high Mills 
rolling sheets and strips of aluminium ene A A! 
alloys, brass, copper, nickel, etc. 


For turther particulars apply to: - 


P. HEUSER LONDON S.W.1, 


119, Victoria Street Tel.: Victoria 2612 
] 
27537. 


SBURG 


Important Technical Works 


BOILER FEED WATER TREATMENT 
by F. J. Matthews 


** Should be read and kept for reference.”—Manchester Guardian Commercial. ‘** The book is to be 
highly recommended.”—Engineering. ** May well become a standard work on the subject with which 
it deals.”—-Foundry Trades Journal. ** The book is up to date in the data given.”——Engincer. ‘Is 
clearly written and well documented.”—Times. * A very readable compendium of scale formation, 


corrosion, foaming and priming.”-——Nature. 


‘Demy Illustrated, 12/6 net. 


ARC-WELDING HANDBOOK 
by Karl Meller 


** Treated in a highly practical manner.” —Electrical Review. ** We would recommend any engineer 
contemplating the use of arc-welding to study this book.”-—-Engineering Gazette. ‘* Invaluable as an 
aid to the successful application of arc-welding.”—-Metullurgia. ‘* Should be read by engineers, even 
indirectly connected with the arc-welding process . . . Should be of assistance to those who have 
only an elementary knowledge.” —-Electrician. 


Cr. 8v0o. 83 illustrations, 8/6 net. 


MODERN RUBBER CHEMISTRY 
by Harry Barron, Ph.D., B.Sc. 


**Can thoroughly recommend this book without hesitation.”—Automobile and Carriage Builders’ 
Journal. “Capable of making an appeal to a very wide circle of readers.”—-Discovery. ‘* That rare 
type of scientific treatise—a very readable one. A considerable achievement.”—Plastics. **More 

than welcome because the author has set out with the intention of producing a readable book 
and has succeeded admirably.”—/ ute. 


Demy 8vo. 69 illustrations, 18/- net. 


HUTCHINSON’S SCIENTIFIC AND TECHNICAL PUBLICATIONS 


6 
7 


METALLURGIA 


TYPICAL SAND- CASTING by 


MAGNESIUM: CASTINGS & PRODUCTS LTD, SLOUGH 


| 
May, 1938 
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Rheinische Walzmaschinenfabrik 


K Oo | n- E h ren fe | d (G erman y) If you want to increase production at lowest running costs, then 
ask for particulars of COLD ROLLING MILLS for heavy 


duty work in best modern construction. For all light metals 
Za Z and alloys, Nickel 


Silver—lron—Steel, up to largest widths. 


HARDENED STEEL ROLLS up to 5 tons weight. 


ALL AUXILIARY MACHINES for ROLLING MILLS. 


\ y Please write for further particulars to: 
Bill! F. W. Kubach, 43a, Milton Street, LONDON €E.C. 2, 
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PRIEST FURNACES 


Forge, Drop Stamp and Continuous Billet Heating ; 
for Shipyard and Boiler-plate Reheating..... for all 
Heat-treatment, including Annealing and Normalizing 
We are experts in the design and installation of Melting Furnaces for Steel, 
Iron and Non-Ferrous Metals. 
It will be in your interest to consult us for your requirements for Drying Stoves, 
and for Industrial Heating of all kinds. 


PRIEST FURNACES LTD., 


| Phone : Middlesbrough 3871-2 Grams : “ Priest, Middlesbrough.” 
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To employ the services of Birmetals Ltd., is to link with your ‘ 
organisation, in full co-operation, rolling and extrusion mills 
planned to be the finest in Europe, fully equipped with the most 
up-to-date machinery available to-day. This unequalled equip- 
ment is backed by the most skilled craftsmen in the country, 
waiting to co-operate in fulfilling your needs for normal and 
coated aluminium sheets; extruded and drawn sections, tubes, and 
wire in the high tensile and corrosion resisting aluminium alloys 
and a comprehensive range in the wrought “Elektron” alloys. 


A COMPONENT COMPANY 
OF BIRMID INDUSTRIES LTD. 4} 


BIRMETALS LIMITED, WOODGATE, QUINTON, BIRMINGHAM 
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aN general view of a complete in- } 
étallation of .Gibbons-Kogag big 

Capacity compound silica ovens | 
and by-product plant recently put ‘ Ba: 
into operation for the South om 
Durham Steel & Iron Co. Ltd., 
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COKE OVENS AND BY- PRODUCT PLANT 


Already operating at the works of: 


The Cargo Fleet Iron Co. Ltd., Middlesbrough 
Messrs. J. & J. Charlesworth Ltd., Wakefield 
The Mitchell Main Colliery Co. Ltd. 

The South Durham Steel and Iron Co. Ltd. 


Also Manufacturers of the Gibbons (Cellan-Jones) Low 
Temperature Coke Ovens and Licensors of the Gibbons- 
Goldschmidt Benzol Flue 
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Schioemann Auxiliary Devices 


for Hydraulic Extrusion Presses 


save labour, relieve the crew, reduce the time 
of charging, and increase the output. 


(1) Mechanical 
Billet Conveyer 


(2) Mechanical Press- 
Disc Conveyer 


(3) Electrically driven Pendulum 
Saw for cutting the discard y 
off the extruded product 


British Representative : SPANNAGEL LTD., 13-15, OLD QUEEN STREET, WESTMINSTER, LONDON, S.W. 1 
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HOLIDAYS 


“A REAL HOLIDAY MEANS MORE 
THAN REST—IT MEANS CHANGE OF 
SCENE AND CHANGE OF AIR AS WELL.” 


BY ENCOURAGING your employees to form a Holiday Savings 


Club you will assist them to get the greatest benefit from their holidays. 


A THOROUGHLY sound but perfectly simple form of Holiday 
Savings Club has been introduced by the National Savings Committee. 
SUCH A CLUB CAN, IF DESIRED, BE USED TO DEAL WITH THE EMPLOYERS HOLIDAY 
PAY ALLOWANCE. 

THE WIDE practical experience of the National Savings Committee 
is at the disposal of all employers who are considering this question. 
The Committee will gladly arrange a visit by its representative to discuss 
with your representative the best way of meeting your particular require- 
ments. And every assistance will be given in starting the scheme, 
including the provision of a speaker to address employees, and of an 
explanatory circular letter for distribution without cost to you. 


Membership card, books, etc., are also supplied free. 


Enquiries should be addressed to the 
NATIONAL SAVINGS COMMITTEE, (Dept.B.2.B.) LONDON, S.W.1. 


> NOW IS THE TIME TO START 
A HOLIDAY CLUB FOR 1939. 


> i 
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ROLLING MILLS 


€ AUXILIARY MACHINERY 


HYDRAULIC. SHEET STRETCHING MACHINES, 
GANG SLITTING MACHINES, WIRE-DRAWING MACHINES, 


SWAGING MACHINES, STRAIGHTENERS €REELERS. 


HIGH SPEED 
FINISHING MILL 


For Strip 26 ins. wide. 

Rolls 18 ins. X 32 ins. 

For Ferrous and non- 
Ferrous Metals. 


ROBERTSON 


mpe Beliest, 
igales Office? ut BY COURTESY OF THE 


ENGLISH ELECTRIC CO. LTD. 


Telegr 
ERD 
Everdut,” a non- Type switch Unit, having 
: magnetic coppet alloy manu- non-magnetic inset!s 
factured by 1.C.1. Merals Limited, in the toP plate- 
has peculiar aavantades in the The Everdur” pooklet which 
: production of high - ampered® will be supplied cn application: bs 
as circuit preakers- contains information and technical 
The i\lustration shows ® typical data relating to mis interesting 
English Electric Heavy DutY Truck alloy: {a g 
cl. MET ALS LIMITED tS 
IMPERIAL CHEMICAL INDUSTRIES LID. vats 
Dept. Mi? hemical ouse, Londo™, s.W 1- <— 
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Controlled Combustion 


Special Continuous 7 
Annealing Furnace 
for 


Crankshafts 


This furnace is of the double- 
deck type giving two distinct 
heating cycles and is designed 
for the heat-treatment of 
cast crankshafts. 


It has an output of 650 cranks 

per day of 16 hours and is 

fired by coke-oven gas. The — 
whole cycle of operations af 
from beginning to end is . 
electrically controlled. 


One of a number of large 
furnaces of various types 
supplied to Messrs. Ford 
Motor Co., Ltd., Dagenham. 


Recent Orders Received : 
One Stress Relieving Furnace 
14’0” 36’ 0" 
One Continuous Box Carburising 
Furnace 5’0” x 62’ 0” 

One Continuous Normalising Fur- 
nace 3’ 9” 52'9” 

One Continuous Reheating Furnace 
3’ 6” 16’ 6” 

One Continuous Hot Air Temper- 
ing Furnace 3’ 6” « 22’ 0" 
One Plate Heating Furnace 18’ 6” x 

17° 0" 
Two Immersion Heated Lead Baths 
30’ 0” long. 
Two Immersion Heated Caustic 
Soda Baths 24’ 0” long. 
One Wire Patenting Furnace 50’ 0” 
One Continuous Billet Heating Fur- 
nace 3’ 0” x 18’0” Town’s Gas Fired Continuous Wire Patenting Furnace, open 


type without muffle or tubes. 


We have 14 similar furnaces in operation or under construction. 


Let us assist you in your Heat-Treatment Problems 


BRITISH FURNACES LIMITED 


DERBY ROAD CHESTERFIELD 
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CHAIN ANNEALING 


as required by 


THE FACTORIES ACT, 1937 


oO oO 


WE MANUFACTURE LARGE AND SMALL CHAIN 
ANNEALING FURNACES INCLUDING OVEN, 
BOGIE HEARTH, PIT TYPES, ETC. 


THE ILLUSTRATION SHOWS THE PIT TYPE 
FURNACE WITH COOLING PIT AND POT TO 
HOLD A 3} TON CHARGE OF CHAIN, SUPPLIED 
TO THE MANCHESTER SHIP CANAL CO.’S 
WORKSHOPS. 


BRAYSHAW FURNACES & TOOLS LTD. 


BELLE VUE WORKS, MANCHESTER, 1!2 


Telephone : East 1046/7 Telegrams : “* HARDENING, MANCHESTER ” 


M Walzmaschinenfabrik August Schmitz, 
Diisseldorf, Germany 


TWO- AND FOUR-HIGH, CLUS- 
TER AND HIGH-SPEED ROLLING 
MILLS with forged and hardened steel 
rolls, for cold rolling iron, steel, brass, 
copper, aluminium, etc. 


AUXILIARY MACHINES 
OF ALL DESCRIPTIONS, 
slitting, straightening, and 
pickling machines, etc. 


COMPLETE 
PLANTS FOR 


ROLLING ALU- 
MINIUM, TIN 
AND LEAD FOIL 
in long length. 


FORGED AND 

HARDENED 

STEEL ROLLS of Cluster mill 20” wide 
all dimensions. 
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The 3 ton Heroult furnace illus- 
trated is designed for top 
charging, and high powered to 
accomplish melting down 3 ton 
charges in 30/40 minutes. This 
unit is in operation with electrodes 
of our manufacture in the foundry 
of the Ford Motor Co., Ltd., of 
Dagenham, by whose courtesy 
this photograph is reproduced. 


Graphite Electrodes from 1}” 
to 16” diameter can be supplied 


from stock, and our services poe 
_ for any information concerning 


(ACHESON PROCESS) practice are at your disposal. 


FOR ALL TYPES OF 
ARC FURNACES 


ELECTRODES 


TOWN HALL AMBERS 8S7FARGATE. SHEFFIELD.I. 
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ALLOY 
SPECIAL STEELS 


ALLOY STEEL CATALOGUE 
PUBLICATION SF.104 


Our catalogue of alloy steels is one of the most com- 
plete ever published, giving comprehensive particulars 
of composition, specifications met, relative price, uses, 
heat-treatment, mechanical properties and actual tests 
of a complete range of alloy steels for the aircraft, 
automobile and engineering industries. 


Attention in this range has beer given to a special 
**Stocksbridge’’ range of alloy s.ezls which can be 
treated and fabricated without trouble as a matter of 
ordinary routine in engineering shops where the 
personnel is not yet accustomed to handling the more 
complex alloy steels. 


SOME NOTES ON ALLOY STEELS 
PUBLICATION SF.180 


The publication is a 32 pp. treatise upon the elements 
of steel-making in relation to the choice of alloy steel 
types, including high-frequency alloy steels and ‘‘Silver 
Fox’’ Stainless Steels. 


“DIAMET”’ INSPECTED AND TESTED ALLOY 
STEELS PUBLICATION SF.177 


A ‘‘Super’’ range of alloy steels especially for highly 
stressed parts and heavy duties, made throughout in 
the high-frequency electric furnace plant. This series 
of steel shows remarkable mechanical properties, 
great freedom from non-metallic inclusions and 
ultimate reliability. 


“RED FOX” HEAT-RESISTING STEELS 
PUBLICATION SF.158 
A range of steels offering special resistance to scaling 
and deterioration by action of gases, with high strength * 
at working temperature. 


“SILVER FOX’’ STAINLESS STEELS 

PUBLICATION SF.157 
The improved process stainless steels, including grades 
which are easier to work and polish, highly ductile, 
free from weld decay, with notes on welding, 
brazing, etc. 


ELECTRIC STEEL DEVELOPMENTS 
PUBLICATIONS SF.21! and SF.104 Aero 


These publications give a survey of structural electric, 
stainless and heat-resisting steels made by the high- 
frequency electric process. These steels are especially 
homogeneous, clean and regular in quality, du2 to the 
closer control which is possible in this process. These 
publications are of particular interest to those engaged 
in the manufacture of automobiles, aero-engines and 
aircraft. 


Write for any of the above publications to the ae 
Department, The United Stee! Companies Limited, !7, 


Westbourne Road, Sheffield, 10, giving your name, name 
and address of firm, and your ,o.ition with firm. 


Samus, 
bah. COMP ay, 
in 


SAMUEL FOX & CO. LTD. == 


\ ; | Associated with The United Steel Companies Limited 
COMPAMIES LTD 


STOCKSBRIDGE, NR. SHEFFIELD @ F.146 
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Aluminium Trucks halved labour—Increased Output 


To push a laden trolley on the level 
was as much as one man could do in 
a Birmingham factory. When he came 
to the incline, he had to call for help, 
and two men's time and effort were 
taken in moving the load. Eventually, 
a trolley in light, strong aluminium 


alloys was introduced. One man can 


METALLURGIA 


now push this trolley easily, even up 
hill, saving time and labour. 
*NORAL’ aluminium alloys, cutting 
useless deadweight and conserving 
man and machine power, are saving 
money in every industry. May we 
advise you where toe put aluminium 


to best advantage? 


Please consult our Advisory Service for data on the use of ‘NORAL’ aluminium alloys in industry. 


WOR THERW AEUMINIUM Ge. 
$USH HOUSE, WE2 lelephase: car seca Telegrams: NoRALUCO. Bush, 
BRISTOL, COVEN MANGHESTER, NEWCASTLE-ON. TYNE SHEFF: 


n BANGURY, BIRMINGHA 


E.N.I. 
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The abore illustration. shows 
(Gas Furnes 
. . ‘or hea ung non errous meta 
Reliable r results Ss yught in n heat-treating practice depend upon fillets for piercind- 
the proper combination of the man, t the furnace, and the 
material. Good material is entitled to proper treatment in cor ali types of burners and 
good furnaces, and both should have the services of good -~. small heat-treatment 
naces 
No two cases are alike, and no type of furnace has a ™ monopoly crite to our associated company — 
on uniformity of heating OT economy in operation ; for this THERMIC, 
reason we as spec -jalists, design heat- treatment. furnaces to Equipment and! Engineering 
suit your partic ~ular conditions and products , n this way Co. Ltd. 
Foundry Yard, Salmon St., 
reliable results can be assured, with the i he economy. PRESTON. 
| Telephone: - 3782 pRESTON 
THERMIC 


DUDLE BONS BROS. [TD 


WORCESTER 
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Reduce your Cyanide Hardening 
and Liquid Carburising Costs 


We can guarantee that by using an Ajax-Hultgren electric furnace in place of your 
existing equipment vou can effect a saving of at least 25° on fuel costs (assuming 
normal rates for gas and electricity) and an even greater saving in pot maintenance 
costs and in addition have the advantage of an automatically controlled electric furnace 
with its acknowledged accuracy of heat treatment. Please send your enquiries to :— 
ELECTRIC RESISTANCE FURNACE CO. LTD. 

17 VICTORIA STREET, LONDON, S.W.1 


Lindum PHONE ABBEY 4171 (7 LINES) GRAMS ELECTRIFUR, PHONE, LONDON 


| 
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Rolle Sheet Levellers 


which produce result) as illustrated 


MODERN PATENTED IN 
COUNTRIES. 


ESTABL. 1995, 


KARL FR.UNGERER ENGINEERING WORKS, PFORZHEIM- GERMANY 


Sole Agents in Great Britain : Technical Representative: 
INCANDESCENT HEAT CO. LTD., EMIL HAAG, 197, HOLLY ROAD, 
SMETHWICK, BIRMINGHAM. BIRMINGHAM 20. 
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SEE OUR x 

EXHIBIT 

PALACE OF 

ENGINEERING 


ANN 


NORMALIZING 


For every furnace application 
needed in modern industry there 
is a G.E.C. Electric Furnace which 


is ideal for the purpose, offering 


laboratory precision under work- 
shop conditions, without skilled 


labour and at low cost. 


Advt. of The General Electric Co,., Lid., Head Office: Magnet House, Kingsway, London, W.C,2. 
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grades of 


FIREBRICK 


for Metallurgical furnaces 
manufactured from AYRSHIRE FIRECLAYS 


“DOUGLAS.” (Alumina 
“ DOUGLAS A.” (Alumina 43 /44°,) 


For walls and sprung arches 
of heat treatment furnaces 


“ DOUGLAS X.” (Alumina 37 /38°) 
For hearths and cupolas 
*DOUGLAS S.” (Alumina 39°,) 
“ TRIANGLE A.” (Alumina 43 /44°,,) 
“TRIANGLE W.” (Non-spalling) 
For suspended roofs and walls 


“ TRIANGLE V ” (Alumina 52 54°,) 


For high temperature combustion 
chambers 


May, 1938 


HEAVY OIL BURNER 


SAVES 25’). 


of your 


FUEL OIL COSTS 


SUITABLE FOR EVERY KIND OF 
INDUSTRIAL APPLICATION 


NU-WAY HEATING PLANTS LTD. 
Macdonald Street : Birmingham 5 


ANY \ Descriptive catalogue includes 
\ — - \ silicon carbide, fused alumina, 
\ siHimanite and other special 
grades. 


COMPANY LIMITED 
BATTERSEA CHURCH ROAD LONDON, SWI 
WORKS-DALRY, AYRSHIRE £ BATTERSEA 


The instrument 
here illustrated the jf 
ETHER Recording 
and Controiling 
Pyrometer, is the 
most accurate and 
up-to-date Pyro- 
meter to pass the 
A.1.D. requirements. 

Let us quote you for your requirements. For an instrument 
of such high quality, the price is suprisingly low. 

Send for Lists. 


Ether Pyrometers for Temperature Measurement 


TYBURN RD 
BIRMINGHAM 


| — 
an 
ETHER PY ROMETTION 
FOR AIRCRAFT PR 
bere 
| 
| | THE MORGAN CRUCIBLE 
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STEELS FOR ~FTOOLS 
N° 4 
NICKEL ALLOY CASE-HARDENING STEELS 
Resistance to wear and abrasion has long been secured by 
case-hardening ordinary mild steels or even wrought 
iron. But the nickel alloy steels compare so favourably 
with the cheaper materials that they can frequently be 
used without appreciable addition to the cost. For 
instance, it is usually possible to avoid a double quench, 
thus saving expensive heat-treatment and straightening 
operations, and reducing the number of wasters. They 
also have a fine machining finish and the graduation from 
case to core is more uniform. Perhaps most important 
of all are the mechanical properties of the core, typical 
examples of which are given in the table below. 
CHEMICAL COMPOSITION Point Max. 
Vield Scress Elongation Izod 
¢. Mn. Ni. Cr. Tons per sq. in. per cent. percent. | fc. Ib. 
3% Nickel Case-Hardening Steel. Hardened. = 
0-14 0°50 3-30 0-10 330 513 25 60 
0-14 0:35 5-25 0-10 545 68% | 45 
34°, Nickel Chromium Case-Hardening Steel. Refined and 
Hardened. 
0-12 0-40 3°25 1-0 48-2 190 S05 50 
4}°%, Nickel Chr. Steel. Hardened. 
0-18 0:50 4°25 1-3 742 878 | 405 32 
The above information is selected from our 
publication A.11 which gives details of the 
mechanical properties and heat-treatments of a 
wide range of nickel alloy steels. 
Machine tool builders will be interested also 
in our data sheet AA.5 “ Recommended | am interested in steels for machine tools. 
“Materials for Machine and Hand Tools.” your 
Return the coupon. 
iN ‘o The Bureau of Information on Nickel, 
: THE BUREAU OF INFORMATION ON NICKEL) tHe monp NickeL COMPANY, LIMITED 
Thames House, Millbank, $.W.1 


THE MOND NICKEL COMPANY L™° - THAMES HOUSE - MILLBANK - LONDON SW! 38A.23 
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RICHARDSONS WESTGARTH-BROWN BOVERI 


TURBINE OR MOTOR 
DRIVEN 
GAS EXHAUSTERS 


The illustration shows two Richardsons 
Westgarth - Brown Boveri _turbine- 
driven Gas Exhausters each provided 
with suction volume control, as sup- 
plied to Messrs. Gibbons Bros., and 
installed at the Seaton Carew Works of 
the South Durham Steel & lron Co., Ltd. 


Head Office: 


Hartlepool Engine Works, Hartlepool 


London Office ; 
56, VICTORIA STREET, LONDON, S.W.! 


There are two ways. 


“a 


| Which will you choose ? 


A reduction in the sulphur content of iron castings ) 


of 50 per cent will cost about fifty-sixty shillings a ton if the metal is 


mixed off with a special low sulphur iron. It will only cost one shilling 


and sixpence per ton if the Sodium Carbonate process is used. 


Write for full information to 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
DEPT. A.10, IMPERIAL CHEMICAL HOUSE, LONDON, _ S.W.1 


Sales Offices at Belfast, Birmingham, Bradford, Bristol, Dublin, Glasgow, Hull, Leicester, Liverpool, London, Manchester, Newcastle-on-Tyne, Peterborough and Shrewsbury C.N.688 


é 
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From a few pounds 
up to 130 tons in 
weight 


ENGLISH STEEL CORPORATION LTD 


Registered Office : 


VICKERS WORKS - - SHEFFIELD 


Empire Exhibition, Glasgow, Palace of Engineering, Stand Nos. E9/13 and 18/22 
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Specialists in the manufacture of : 


CLEAN GAS PRODUCER 
PLANTS using coke, anthra- 


cite or bituminous fuel. 


FURNACES OF ANY TYPE, 
fired by gas, oil or solid fuel. 


OVER 50 YEARS’ 
EXPERIENCE 


If you have a Heating 
Problem consult the 


Town's Gas-Fired Continuous Billet Furnace Heating Billets up to 12 in. square by 6 ft. 0 in. long. 


DOWSON & MASON GAS PLANT 


COMPANY LTD. 
ALMA WORKS LEVENSHULME MANCHESTER 


MELTING FURNACE 


15-17 TONS CAPACITY 
TRANSFORMER 4,000 K.V.A. 

14 inch Dia. GRAPHITE ELECTRODES 
RETRACTABLE HEARTH Top Charging with 
Automatic Metalectric (Patented Type) Buckets 


METALECTRIC-TAGLIAFERRI”’ 

PATENT ELECTRIC ARC FURNACES 

With Removable Hearth for Top Charging. 

Charging time reduced to a few minutes. 

Simplicity of handling with automatic hydraulically 
operated displacement. 

The loading skip can be put into action by hand or 
automatically. 

Reduced wear of the furnace bottom. 

Economy in time, current and labour. 

METALECTRIC ARC FURNACES 

Single, two- and three-phase furnaces for all industries. 

Furnaces for smelting and refining special steels. 

Furnaces for the production and refining of cast iron. 

Electric Furnaces for the production of cast-iran from 
ashes or pyrites. 

Electric Furnaces for the production of calcium carbide. 

Electric mixers for the manufacture of special alloys 
for duplexing. 


METALECTRIC FURNACES BIRMINGHAM 


Photos by courtesy of Jarrow 
Metal Industries Ltd 


PHOTOGRAPHS SHOW 
METALECTRIC - TAGLIAFERRI 
FURNACES AT JARROW 
METAL INDUSTRIES LTD. 
(associated with ARMSTRONG 
WHITWORTH IRON 

FOUNDERS CO., GATESHEAD) 
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Saudamet 
Alloys and Metals 


various MANGANESE alloys and metals 


Vv 


alloys of SILICON and MANGANESE 


various ZIRCONIUM alloys 


CALCIUM ALLOYS and other electric 
furnace products 


Made by 
ELECTRIC FURNACE PRODUCTS CO. LTD. - SAUDA - NORWAY 


Distributed by 
GENERAL METALLURGICAL AND CHEMICAL LTD. 
Finsbury Pavement House 

120 Moorgate 120 
LONDON E.C. 2 
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ASSOCIATED BRITISH MACHINE TOOL MAKERS 
7. Grosvenor Gardens, TE London, S.W.1 


The A BMT M group of machine tool makers 
covers the whole field of machine-tool building, 
giving the engineer at home and abroad a 
unique manufacturing and sales service. 

Apart from the main specialities of the Asso- 
ciated firms, customers have the advantages of 
the pooled research, the accumulated experience 
and the entire technical resources of the whole 
group. 

The abundant advantages thus provided by 
group co-operation will be obvious. The 
after-sales service is of a kind beyond the scope 4 


of the single manufacturer. 


For further particulars write to: 


17, GROSVENOR GARDENS 
LONDON S.W.1 
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More than 200 

; Siemens Melting and Reduction Furnaces are working satisfactorily and economic- 

3 ally with SIEMENS PLANIA ELECTRODES. We are in a position to supply 

: suitable Electrodes for any Electro-Metallurgical and Electro-Chemical Process. 

SIEMENS-SCHUCKERT (GREAT BRITAIN) LTD: GREAT WEST ROAD: BRENTFORD: MIDDLESEX 
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When META LS are 


discussed, whether 
Ferrous or Non-Ferrous 
Executives refer to 


HE editorial responsible for METALLURGIA offers 

only the best, and this prestige is retained by 

publishing views contributed by world-wide 
authorities on every aspect of ferrous and non-ferrous 
metallurgy. 


The quality of the literary pages of METALLURGIA 
demands attention, therefore METALLURGIA is out- 
standing as an Advertising Medium for the industry 
it claims to represent. 


at home and overseas, which include a wide audience of 
responsible executives, will familiarise themselves with 
your products. 


METALLURGIA 


_ THE BRITISH JOURNAL OF METALS - 


Make use of the advantages it offers, and its subscribers : 


Published on the 16th of every month 


BY 


THE KENNEDY PRESS LTD., 21, Albion Street, Gaythorn, 
MANCHESTER 1. 


Telephone: Central 0098. Telegrams: ‘’ Kenpred, Manchester.” 


> 
May, 1938 
4 
: 
| 
a 
z 
3 
. 


May, 1938. 


@ These Furnaces can be supplied with three- 


heat switches or self-contained temperature 
regulators. With the Impulse Type Regu- 
lator, the range of temperature variation is 
between 200 and 1,000°C., or tothe full 
temperature for which the Furnace is 
designed. 


@ Furnaces can be designed with heavier 


loading to reduce heating-up time and for 
heavy duty. 


@ Automatic temperature controllers can be 


used without any further contactor gear, 
and on single or three-phase. 


The Impulse controller automatically regu- 
lates the supply of energy to the elements, 
on a time basis, switching on and off for 
equal and specified periods, so that if the 
maximum loading of the Furnace was 10 Kw. 
for one hour, the energy used would be 
5 Kw., or 5 units per hour. 


7 Holyrood St., 
London S.E. 1 
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WITH IDEAL ELEMENT 
PROTECTION INTEGRAL 


The elements are freely supported in the channels of the 
chamber and are free to expand and contract without 
mechanical strain—the refractory chamber is of substantial 
thickness and is mechanically strong—the elements have 
long life and are quickly and easily replaceable when necessary 
without dismantling the Furnace. Cost of replacement 
is low. 

Economy and reliability is made possible by the location 
of the elements close to the inside of the refractory chamber 
with free heat circulation, so that high temperatures can be 
obtained without over-running the element. 

The refractory chamber is built up of large section refractory 
bars interlocked to allow for expansion and contraction. 
The elements are carried in channels running from back 
to front and are connected to bus bars at the back of the 
Furnace. 
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GOOD FOR THE 
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FOUNDRY MAN 


GOOD FOR THE USER | 


here are good reasons for 

the foundryman to welcome aluminium 
casting. It means rapid melting and 
no heavy handling, risers and gates 
that are easily removed, fettling 
and machining reduced to a minimum. 
The user gets a high strength/weight 
ratio and excellent thermal and electrical 


properties. There are Aluminium Union 


HIGH PURITY ALUMINIUM INGOT: FOUNDRY ALLOYS 


GLASGOW EMPIRE EXHIBITION 
STAND Nos. 47, 48, 49 
CANADIAN PAVILION 


casting metals suitable for all classes of 
work — sand-casting, gravity and pressure 
die-casting; and each one helps the foundry- 
man to make the most of his skill. 

Our technical department will be glad 
to give you all the help they can in 
the solution of your casting problems. 
Aluminium Union Limited, Bush House, 


London, W.C.2. Telephone: Temple Bar 8844. 
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The British Journal of Metals 


(INcoRPORATING THE METALLURGICAL ENGINEER.) 


The source of all matter extracted from this Journal * 
* must be duly acknowledged; it is copyright. 


° Contributions suitable for the editorial pages are invited. Photographs 
and drawings suitable for reproduction are welcome. Contributions 
are paid for at the usual rates. 


PRINCIPAL CONTENTS IN THIS ISSUE: 


The Palace of Engineering at Bella- 
houston 
This Palace is the a of the n many y build- 
ings in the Empire Exhibition ; it contains 
such an array of the marvels of modern 
mechanical, electrical and metallurgical 
science that it conveys a very worthy con- 
ception of British engineering. In this 
review attention is directed to some exhibits 
of metallurgical interest. 


The Empire Exhibition .. 


A symbol of vitality and initiative. 


A New Electric Heat-treatment Furnace 
Economical operation and low maintenance 
costs are features. 


The Scottish Metallurgical Industries. 
By J. W. Donaldson, D.Sc. .. 


The presence of coal and iron in Scotland 
gave rise to the development of the iron and 
steel industry, which forms the principal 
metallurgical industry. In recent years 
great progress has been made in the 
aluminium industry. 


The Heat-treatment and Manipulation 
of 18/8 Stainless Steel. By L. 
18/8 stainless steel is invariably y to 
facilitate working, and in this article a 
satisfactory method is given for removing 
the scale resulting from the softening process. 
Soldering and brazing of this alloy are 
also discussed. 


The Stress-strain Diagram for Mild Steel. 
By G. Welter and 8. Gockowski 


A new hydraulic-pneumatic apparatus is 
tried on a tensile testing machine, instead 
of mechanical springing, which gives 
regularly an undisturbed — stress-strain 
diagram without upper yield point when 
testing mild steel. The test results, which 
are discussed, confirm the results obtained 
from previous investigations. 


Some “ Rare Elements 
Frequently referred to as rare is a group of 
about twenty elements which are less familiar 
because of fewer industrial applications. 
Some of these elements are briefly discussed. 
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Oxygen Pressure Related to Steel Cor- 
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Iron and Steel Institute aoa Meeting 19-22 


In many respects this meeting proved one 
of the most outstanding held in recent years. 
The papers, which included a symposium 
on steelmaking and a report on rolling mill 
time studies, were most comprehensive and 
significant, and proved of unusual interest. 


Cartelisation in the World Aluminium 
Industry. Part IV. By Robert J. 
Anderson, D.Sc. 
The disparity between the extensive possi- 
bilities of production and the limited 
possibilities of consumption have long 
presented an economic problem, and the 
cartel movement is an effort to control. 


New Gold Milling Plants in Canada 


Improvements at South Durham Iron and 
A brief description is given of an instal. 
lation of Gibbons-Kogag compound-silica 
coke ovens and by-product plant recently 
put into operation to facilitate iron and 
steel production. 


The Application of Time Study to Rolling 
The work ond snniiibaen of the Rolling 


Mill Committee, given in a recent Report, 
is reviewed. 


The Chemical Industry Conference .. 


Steelmaking in Great Britain .. .. 
Acid and basic-open-hearth practice differs 
between invididual plants in the same 
producing district because of many factors 
which are discussed in this Symposium, 
which deals with representative plants in 
Great Britain. The various papers included 
are briefly summarised. 


Reviews of Current Literature .. 


Technologie des Aluminiums. Elastic 
Properties of Non-ferrous Metals and 
Alloys. The Structure of Steel. 
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THE ideal penta for a given purpose 

is one which has been developed to 
meet the conditions, and our special STEIN 
LADLE firebrick has fully justified its claim 
to give reliable and economic service in 
steel works. brand (42/44% 
alumina) also has proved economical for 
lining hot metal transfer ladies. 


We are exhibiting at the Empire Exhibition, Glasgow, Palace of Engineering, STAND E55 


2S TEER 
_ GIVES A HARD 
CASE & TOUGH 
CORE BY ORDINARY 
HARDENING & 
CARBURIZING 
ALL SURFACES 
EAPOSED BY 


MACHINING. 
Write for further details. 


Sole Manufacturers= 
SHEFFIELD ENGLANG 
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The Palace of Engineering 
at Bellahouston 


The Palace of Engineering is the largest of the many buildings in the Empire Exhibition, 

and although no building could display the wide and varied range covered by British 

engineering, it contains such an array of the marvels of modern mechanical, electrical 

and metallurgical science that the exhibits provide a very worthy conception of British 

engineering. In this article attention is directed more particularly to some exhibits of 
metailurgical interest. 


HE building housing the engineering exhibits at the 

| Empire Exhibition is magnificent and spacious ; 
the main entrance is not too severe in design to inter- 

fere with its beauty, yet it symbolises strength with quict 
dignity. The interior is wel! laid out, and care has been 
taken to provide the best facilities for exhibiting the pro- 
ducts of British design, mechanical! ski!! and craftsmanship. 
The building has a frontage of 465 ft. and a depth of 315 ft. 
It is divided into bays, the main bay being 165 ft. wide, 


The en- 
trance the 
Palace of Engin- 
eering showing 
the effect of over 
140 floodlights 
arranged by the 
General Electric 
Co 


It is, of course, difficult to separate the various branches 
of engineering, but an effort has been made to divide the 
exhibits into sections, somewhat on the lines of the heavy 
industries exhibits at the Castle Bromwich section of the 
British Industries Fair. Thus, there are seven sections and 
a number of sub-sections, such as building materials, which 
include heating and cooking ; engineering, which embraces 
general metals, and quarry, road and mine engineering ; 
electricity ; gas; hardware, ironmongery, and_brass- 
foundry ; shipbuilding and marine engineering; and 
general. It should be noted that this classification is not 
adhered to very strictly because exhibitors are not confined 
in their range of products, and some display their range on 
one stand for convenience. 

The primary object of the Exhibition is to focus in one 
relatively small area examples of the natural products, 
manufactures, and activities of all the component parts 
of the Empire, in an effort to promote trade and commerce. 


The Exhibition provides a meeting place where contacts 
and friendships can be formed or renewed, for, apart from 
the quality of the product, nothing is more valuable than 
personal contact between the prospective customer and the 
manufacturer. The Palace of Engineering in particular 
affords this opportunity, and it incorporates amongst its 
exhibits those products which have been acknowledged 
for their quality and utility throughout the world. 

It is not surprising that the first section seen near the 


main entrance is that devoted to shipbuilding and marine 
engineering, because the Ciyde has long been famous for its 
shipyards, and naturally Clyde shipbuilders and engineers 
are well represented in this section. Here are models and 
illustrations indicating a century of progress in marine 
work. Messrs. John Brown and Co., builders of the Queen 
Mary and many other vessels too numerous to mention 
here, have a notable display of models. Such well-known 
Clyde firms as the Fairfield Shipbuilding and Engineering 
Co., Messrs. Barclay, Curle and Co., and Messrs. Scott’s 
Shipbuilding and Engineering Co., are well represented, 
the latter being probably the oldest shipbuilding firm in 
the world. Models of vessels and/or engines are also 
displayed by Messrs. Jarrow and Co., Messrs. Denny Bros., 
where visitors should not overlook the model of the tea 
clipper Cutty Sark, Messrs. Lithgows, the Bergius Co., 
Burntisland Shipbuilding and Engineering Co., Henry 
Robb, Ltd., Messrs. J. Samuel White and Co., Parsons 
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Marine Steam Turbine Co., and several other firms provide 
a representative display of the wide range of vessels which 
have contributed so much to maritime progress. 

Another section near to the main entrance is representa- 
tive of the electrical industry and its many branches. This 
is one of the industries that is difficult to confine to one 
section, for electrical engineering has so revolutionised the 
world that it is now associated with practically every trade 
and industry. The exhibits in this section are an education, 
and show how electrical energy has revolutionised social 
life. So convenient are the facilities for the transmission of 
electricity that the most distant places can obtain supplies 
from large hydro-electric generators. One of these latter 
power schemes is illustrated by the English Electric Co., 
which also exhibits examples of water turbines, steam 
turbines, fuse-gear, electric motors, and many other pro- 
ducts. Like all the large electrical firms, the British 
Thomson-Houston Co. cannot convey any adequate idez 
of the scope of their products within the limits of a relatively 
small exhibition stand. The larger products, such as turbo- 
alternators and electrical equipment for the heavy 
industries, are portrayed by photographs, leaving the 
floor space available for less bulky products, such as 
rectifiers, moderate-sized switchgear, electron tubes, 
domestic appliances, and Mazda lamps. The same applies 
to Metropolitan-Vickers Electrical Co., who exhibit a repre- 
sentative range of electrical and general engineering plant. 
Messrs. Bruce, Peebles and Co. are represented with electric 
motors, transformers, and a wide range of electrical 
products. 

The illuminations on the stand of General Electric Co. 
will attract considerable interest. Here a system is applied 
which demonstrates the advantages of modern lighting 
technique, employing Osram and Osira lamps and neon 
tubes. But there are few stands in the engineering building 
which do not show in some way the great progress in 
electrical engineering. Reference may be made to the 
heavy engineering section, for instance, where a scale 
model of a 30,000 kw. turbo-alternator is exhibited by 
C. and A. Parsons and Co. 

The Vickers’ group occupy a very large stand near the 
main entrance, where a comprehensive display of the 
products of this famous concern is staged. These products 
range from warships and commercial ships to drills and 
hacksaws, and while it is not possible to include specimens 
of all the manufactures of the various companies comprised 
in the group, visitors to the stand will be impressed with 
the wide range of the activities in which they are engaged. 

Dominating one end of the stand, and suspended over it, 
there will be a full-size aeroplane, a product of Vickers 
(Aviation) Ltd., while models of other aeroplanes will bear 
witness to many types produced by that company. Models 
of warships and commercial ships, a 75 mm. anti-aircraft 
gun with a predictor, machine guns, sporting guns and 
rifles, submarine mines, a paravane and a torpedo, models 
of cement-making plant, a gill pump, coal hoists, man 
cages and mine skips, and a working exhibit of several 
box-making machines will represent the Vickers-Armstrongs 
Co. Some striking photographic enlargements are also 
shown of the products of the Metropolitan-Cammell 
Carriage and Wagon Co., Ltd., illuminated by concealed 
lighting, and a series of transparencies surround the centre 
structure. 

The latest practice in water and hydraulic engineering, 
developed by Messrs. Glenfield and Kennedy and its 
associates—the British Pitometer Co. and Hydrautomat 
(1931), Ltd. The exhibits include an electrically operated 
sluice valve with push-button control, and a new design 
of remote indicator, which is shown in operation, together 
with an hydraulically operated valve, and many examples 
of sluice valves, reflux valves, and other standard com- 
ponents of great importance to hydraulic, water, and 
municipal engineers, Among the working exhibits will be 
a full-sized Peebles patent rotary water strainer, recently 
introduced for portable and industrial water supplies and 
sewage works; a hydrostat, positive chemical pump for 
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proportioning and injecting reagents in modern water 
treatment plant; a new design of flow recorder by the 
British Pitometer Co., together with examples of their 
H.M.C. Venturi flow recorder and Weir recorder, of the 
rotary meter and the proportional meter, and of the 
Glenfield positive meter. 

Visitors concerned with the various applications of 
sluice gates to irrigation, flood control, and hydro-electric 
engineering, will find several highly interesting working 
models of Glenfield designs. These include a scale model 
of the Vaal River Barrage, and, to a larger scale, a model 
of one of the Glenfield free roller sluice gates, of which 
there are 34 in the Barrage, each 30 ft. span by 25 ft. 6 in. 
deep, also a model of an emergency gate, with a new type 
of screen or trash rack. 

Machines for research and laboratory work are exhibited 
by the MacFarlane Engineering Co. Two in particular 
are of special interest. The first is an open type induction 
motor provided with seven interchangeable rotors covering 
a wide range of A.C. testing ; any rotor may be changed 
in 3 mins., ready for test. The rotors supplied are squirrel- 
cage winding, D.C. synchronous, normal slip ring, com- 
mutator-slip ring, and several others. The machine was 
specially designed for use in a laboratory where floor 
space is limited. The other machine is an _ electro- 
dynamometer for accurate power and torque measurement 
in University and Technical College laboratories. This 
machine is of novel design, and includes many refinements 
which render it capable of covering a wide range of applica- 
tions. The chief features are electrical speed recording, 
three methods of torque measurement, four different 
methods of driving by motor or prime mover, and it can 
be used on 250 or 500-volt mains. 


Metallurgical Features 

So much progress has been made in the ferrous and non- 
ferrous metal industries in recent years that it is difficult 
to give a representative display that will give the visitor 
a clear conception of the contribution made by the British 
Empire. Almost every stand in the Engineering Section 
indicates the progress due to metallurgical research. 
Higher temperatures and steam pressures have been 
possible as a result of improved metals and alloys, in fact 
in all sections of engineering the increased service of the 
various plants and equipment, under the most exacting 
conditions has only been possible as a result of extensive 
metallurgical research. Some indication of this is shown 
in the interesting display by the Mond Nickel Co. These 
have been arranged to interest the technical and non- 
technical visitor in the many applications of nickel alloys. 


Some samples of materials on view, showing compara- 

tive tests on shot impeller blades (a) and (b) are of 

Ni-hard after 5} and 81 hours respectively ; (c) and (d) 
are white iron after 5} and 23 hours respectively. 


Five dioramas, including working models, are on view ; 
these emphasise the importance of nickel alloys in rail and 
road transport vehicles, in machine tools, in mining, in 
shipping, and in the power-house. A working model of the 
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“Coronation Scot” is used to stress the application of 
nickel steels and alloys in railway engineering for such 
components as boilers—where high pressures are required 
with minimum weight,—for reciprocating parts and stay- 
bolts. The automobile industry is the major single market 


Sections of condenser tubes photographed after the 

same period of service. The comparison illustrates 

the superior corrosion -resistant qualities of the 
super-nickel tube on the left. 


for nickel-alloy steels. Designers have always displayed a 
progressive spirit in utilising the superior properties of these 
materials, with the result that from the lightest car to the 
heaviest bus or goods vehicle the tendency is constantly 
towards the employment of nickel alloy steels of increasingly 
high mechanical properties. 

Apart from the models, there are many exhibits of a 
technical character which show various applications of 
nickel alloys under severe conditions, such as Monel 


Fan blades for handling pulverised coal, after 10,920 
hours’ run. The upper blade is a high carbon steel, 
while the lower one is of Ni-hard nickel cast iron. 


integral root turbine blading, which provides for the blade 
and root in one piece, giving a simple and economical 
assembly with greater reliability than the built-up segment. 
These blades are produced with special equipment designed 
by Henry Wiggin and Co., the makers of Monel, and they 
represent a distinct advance in blading technique. Attention 


is also directed to Monel pickling crates, which are stronger 
than mild steel and superior in strength to the acid-resisting 
bronzes. This metal possesses an excellent resistance to 
hydrochloric acid and sulphuric acid at the concentrations 
and temperatures normally employed for pickling operations. 

Of considerable interest is an oxygen cylinder, exhibited 
by courtesy of Vickers Armstrong, Ltd., which is used for 
mine rescue purposes, and has a free gas capacity of 
10} cub. ft. The outside diameter of the cylinder is 
4-2in., and it is subjected to a pressure of 3,360 lb. per 
sq. in. By the employment of a heat-treated nickel- 
chromium-molybdenum steel containing 0-30%, C, 2-50°%, 
Ni, 0-60° Cr, and 0-60 Mo it has been possible to pro- 
duce a cylinder weighing only 5-75 lb. This weight com- 
pares with 13-5lb. for a similar cylinder made from a 
carbon steel of 40 tons tensile strength and of the same 
capacity and test pressure. 

This comprehensive exhibit also includes various 
examples of electro-deposition, nickel-silver castings pro- 
duced by methods developed as a result of recent practical 
investigations, nickel-bronze castings, and several other 
nickel alloys. 

The English Steel Corporation show a large range of 
products, both actual and in pictorial form, and one of the 
most attractive features is a full-sized model of Britain’s 
largest steel ingot, weighing 230 tons, entering a furnace. 
Other attractive exhibits will be an actual steel rotor shaft 
weighing 30 tons, a working model of a 6-ton friction drop 
stamp, and a set of coloured pictures showing the heavy 
side of the firm’s activities. Of particular interest is a 
locomotive crank-axle returned to this company’s works 
in good condition after having run nearly 1,000,000 miles ; 
a complete bogie incorporating English Steel Corporation’s 
side frames, bolsters, springs, wheels, and axles as supplied 
by the subsidiary company of Messrs. Taylor Bros. ; stern- 
frame, propeller shaft bracket, and mill pinions made by 
another subsidiary company, the Darlington Forge, Ltd., 
and, in addition to many other exhibits, drills, broaches, 
hobs, milling cutters, end mills, gear cutters, reamers, 
screwing tackle, jigs, chisels, rivet snaps, boring cutters, 
files, rasps, hacksaws and bandsaws. 

An interesting exhibit is the Vickers’ projection micro- 
scope, which, together with a collection of their well- 
known surveying instruments, will be representative of 
Cooke, Troughton and Simms, Ltd. Included also is a 
malt mill by Robert Boby, Ltd., and specimens of the 
varied products of the loco Rubber and Waterproofing Co., 
who supplied the rubber flooring with which the stand is 
covered. 

Messrs. Stewarts and Lloyds’ stand is arranged to 
interest both the technically minded and the general public. 
The former will note a wide variety of pipes and joints, 
giving a complete survey of the tube trade in a moderate 
compass. Models of a town, dockyard, and power-station 
will attract general attention, and at the same time impress 
the important service rendered to the community by steel 
pipes. Many will also be interested in the models of the 
new Corby Works, which by its successful boldness of 
conception has been so much in the public eye. 

A comprehensive range of steel products is exhibited by 
Thos. Firth and John Brown, Ltd. On this stand a large 
hollow forged seamless boiler drum is shown, cut away to 
show the interior. Other exhibits include die blocks; a 
range of castings as used in mining, quarrying, and asso- 
ciated industries; dredger buckets and spares; rolled 
steel bars, various examples of the application of Nitralloy 
steels noted for extreme hardness. The exhibits include 
a range of files, machine tools, high-speed steel drills, 
reamers, cutters, butt-welded lathe tools, carbide-tipped 
tools, ‘‘ Millenient” files, hacksaw blades, segmental 
saws, the Firth Hardometer hardness testing machine, and 
several other products of this firm. 

Of considerable interest are the corrosion and heat- 
resisting steels of Firth Vickers’ Stainless Steels, Ltd. These 
include “ Staybrite ” and Firth stainless steel; the former 
is of the austenitic type and embraces a wide range of 
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A two-chambered high-speed 

steel furnace by the Incandes- 

cent Heat Co. for pre-heating 
and hardening. 


steels for different purpeses, and to various analyses, used 
extensively in industries where cleanliness, coupled with 
strength and immunity from corrosion, are essential. 
Firth stainless steel is largely used for cutlery. Many 
typical examples of the applications of these steels are 
shown, and the particular brilliance of * Staybrite ~ in 
particular, when polished, gives this stand a very pleasing 
appearance. 

The rapid progress in the development of aluminium, the 
story about which is almost a romance, is admirably 
shown by the British Aluminium Co., who have developed 
large-scale production in the British Isles. This company 
occupy two stands: one centrally situated carries a shop- 
window display of various modern applications of the 
metal. Some idea of the architectural and decorative 
possibilities of the metal, using modern finishes, is shown 
by the stand itself. The exhibits on the stand inc. ude 
anodic finishes in silver and colours; a quarter-scale 
model of escalators under construction for Messrs. Harrods, 
Ltd., London, with coral anodised aluminium casing : 
mechanical finishes on aluminium sheet, including the new 
“ Imprest ”’ finish, by which decorative patterns are pro- 
duced upon the metal surface ; silver and chromium plating 
on aluminium ; Brytal non-tarnishable reflectors, with 
an 85°, reflectivity, showing the process used for the 
Exhibition floodlights ; selections from the 95 aluminium 
parts of the modern car and the 80 aluminium parts of the 
modern ‘bus; steel-cored aluminium conductors and 
accessories, as used throughout the British National 
transmission system ; the course of aluminium production, 
from raw material to pure metal ; the principal aluminium 
alloys ; and packaging with aluminium foil, boxes, bottle 
caps, and collapsible tubes; cooking utensils and other 
aluminium articles in domestic use. 

Adjacent to the north side entrance in the engineering 
building is another stand which reveals further decorative 
possibilities of aluminium. Interest is added to this stand 


by the provision of working exhibits—i.e., the turning of 


the company’s free-cutting aluminium alloy BA/35, the 
spinning of pure aluminium sheet into domestic utensils 
and other articles, the hard soldering of aluminium as 
commonly practised in the manufacture of such articles 
as aluminium teapots and kettles. 

A range of non-ferrous metals is exhibited by Bull's 
Metal and Melloid Co., including the well-known Bull’s 
metal, of which there are two grades—one suitable for 
founding purposes and specially adapted for the casting 
of propellers, parts of dynamos and engines, ete., requiring 


A Kent ring balance recorder 
for measuring air and gas: 
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The Multelec recording controller for tempera- 
ture measurement and control. 


high strength, toughness, and resistance to corrosion ; 
and the other a metal which casts well but is malleable and 
can be rolled, forged, stamped, or otherwise wrought at a 
red heat: its composition ensures great resistance to 
corrosion and wear, and it is non-magnetic. 

Another alloy exhibited by this company is * Melloid,” 
which is genuine malleable bronze, possessing considerable 
resistance to corrosion. Its tensile strength in a rolled 
state when suitably finished is as high as that of mild steel, 
and this strength is not appreciably affected by the 
temperature of high-pressure steam. This alloy is malleabie 
at all temperatures, from cold to blood-red heat ; it has 
no brittle stage at a black heat, and at red heat it is stronger 
and tougher than mild steel under similar conditions. 

Wire and wire rope plays an important part in so many 
industries that the exhibits of Messrs. Bruntons, Mussel- 
burgh, will prove one of the attractions to visitors. This 
company has erected on its stand a high-speed rope- 
stranding machine, which has been designed and_ built 
at the works and which will be in operation during the 
Exhibition. In addition, a comprehensive display of 
varied products is arranged, including wire ropes and 
cables, rope wire, piano, music, and spring wire, stainless 
steel wire, ete., steel strip and tool steel rods, aeroplane 
wires and accessories, ropes and cables with tru-loc fittings, 
and small shaped section of various materials. Operating 
machines making steel ropes and plaited hemp cords are 
exhibited by British Ropes, Ltd., together with a model 
of a modern pithead gear, and a wide range of products. 

Quite a comprehensive display of copper and aluminium 
sheets, sections, and mouldings are used with excellent 
effect for the adornment of the stand occupied by British 
Insulated Cables, Ltd. This company make a special 
feature of their latest moulding machines, which are 
practically demonstrated on the stand. They show three 
types, each fitted with vibrators and heaters. The exhibits 
also include some welding machines which are demon- 
strated. 

Users of refractories will be interested in the range of 
materials exhibited by John G. Stein and Co. Ltd. Both 
standard and special shapes fully maintain the high 
standard of finish and accuracy of size which are charac- 
teristic of their products. Of primary importance in the 
display is the range of firebricks shown which, varying 
in composition from 30%, to 44% alumina, includes the 
two branus, “ Nettle” and Thistle.” For extremely 
high temperatures or severe corrosion and erosion, the 
more highly aluminous products are specially suitable, 
and in this connection ** Stein 80” and ** Stein Silimanite ” 
brands are worthy of attention. 

Other brands on view include the standard sizes and 
special shapes of alumina-silica Myrtle and ** Bluebell,” 
also * Stein H.T. 1,” a heat-insulating brick with a range 
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A tilting furnace exhibited by Morgan Crucible Co., 
for melting non-ferrous metals and alloys. 


of application up to a face temperature of 1,350° C., and 
a sphere of usefulness in reducing heat losses which is 
receiving increasing recognition. To be seen also is a very 
useful range of refractory cements and plastic ramming 
compounds. 

Industria! 

A big industria! gas exhibit is arrargod in this building, 
but it is only part of a larger scheme which has its inception 
in the Coal Pavilion, where an exhibit demonstrates the 
manufacture and utilisation of gas with specia! reference 
to its by-products. This latter display has been organised 
in conjunction with the Department of Scientific and 
Industrial Research, and is divided into three sections—the 
gas industry itself, the coke-oven industry, and the low 
temperature carbonisation of coal. 

In the engineering building the display is confined to the 
industrial gas exhibit of the British Gas Federation, but 
it is very comprehensive, and many firms have contributed 
equipment to the display. Several gas-fired industria! 
furnaces, for instance, will be in operation. Among them 
are a hot brass stamping furnace by W. H. Allday, Ltd., a 
* Maxoven ” furnace by Brayshaw Furnaces and Tools, 
Ltd., a salt-bath furnace by the Cassel Cyanide Co., a high- 
speed stec!-hardening furnace by the Sheffield Gas Co., and 
G.L.C. muffle and tube furnaces by Selas Gas and Engineer- 
ing Co. The Incandescent Heat Co. operate a deep recupera- 
tive furnace with chamber dimensions of 3 ft. x 2 ft. « I ft. 
fired by town’s gas under natural draught, suitable for all 
heating and heat-treatment operations up to 1,200° C. 
An impenetrable gas screen across the door aperture 
enables the furnace to be operated when the door is open, 
without danger of an influx of cold air. Another exhibit 
of this firm is a new and improved type of high-speed 
steel furnace. It comprises two chambers, the upper for 
pre-heating and the lower for hardening at a temperature 
of 1,350°C. For the prevention of blistering and pitting, 
the furnace is arranged so that unburnt coal gas may be 
introduced as a purging medium when actual hardening 
is in porgress. 

Incorporated in the industrial gas display are many 
indicating and recording instruments which contribute so 
much to accurate control in heating and heat-treatment 
operations. For instance, Messrs. George Kent exhibit a 
record controller based on the potentiometer principle ; 
the instrument, known as the “ Multelec,” is used for 
temperature measurement and control. Another interesting 
exhibit of this character is the Electroflo automatic tem- 
perature control and indicating equipment ; an indicating 
control pyrometer is flush mounted above an indicating 
pyrometer on a totally enclosed box-type panel. An 


integral feature of this control pyrometer is the Electroflo 
patented broken thermocouple safety device. 
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A view of the central mill with the Pavilion of the 
Imperial Chemical Industries in the foreground and 
the Tower of Empire beyond. 


It is noteworthy that George Kent, Ltd., show a com- 
plete range of measurement and control instruments, 
including meters for water, steam, air, gas, oil and petrol, 
instruments for automatic control of boilers, temperature, 
CO,, pH, and electrolytic conductivity recorders and tele- 
recorders for transmission of flow temperature and pressure 
records ; attention is directed particularly to the Kent 
ring balance recorder, which is used in many steel works 
for measuring air and gas. 

A gas-fired crucible tilting furnace by the Morgan 
Crucible Co. Ltd., is shown. The unit, of central-axis 
type, is of 250 tb. (brass) capacity, and is one of a range 
of furnaces of similar design from 150 Ib. to 10 ewt. 
capacity, suitable for melting all non-ferrous metals such as 
aluminium, brass, copper, ete., and in the sizes up to 
600-Ib. alloy cast irons and nickel alloys, ete. A special 
feature of these tilting furnaces is that the charge of metal 
is melted out of all contact with flame or products 
of combustion, and consequently, in addition to ensuring 
the production of metal free from impurities, the metal 
loss is reduced to an absolute minimum. The construction 
of the furnaces is robust, while the melting efficiency is 
distinctly favourable. Thus the size shown will melt a full 
charge of brass in approximately 45 minutes, giving an 
output per eight-hour day of about 2,0C0]b., with an 
average gas consumption of approximately 1? therms per 
100 lb. of metal. 


Imperial Chemical Industries Pavilion 

Although not contained in the Palace of Engineering, 
the exhibits of the I.C.I. are so interesting and informative 
that the visitor should make a point of seeing their pavilion. 
In the design of this pavilion an attempt has been made 
to symbolise the character and activities of this great 
combine. It features three pylons, representing earth, 
air, and water, the raw materials of the chemical industry. 
Between these there rises a 200-ft. searchlight, to represent 
the fourth element—fire,—and a fountain coloured by the 
light symbolises the dyestuffs interests of the company. 
Its metal interests are expressed in the bars that link the 


5 
- 
a 
al 
= 


6 METALLURGIA May, 1938 


pylons, as well as in the metal pylon in the forefront and 
the frogs which surround the pool. 

Every year Imperial Chemical Industries produce 
thousands of tons of copper, brass, cupro-nickel, bronze, 
and other non-ferrous alloys in the form of strip, sheet, 
plates, tubes, rod and wire, as well as finished articles 
ranging from sporting ammunition and “ Lightning ” zipp 
fasteners to condenser tubes for the biggest ships afloat. 

In the construction of the pavilion, cupro-nickel tubes 
are used to brace the three symbolic pylons, and cupro- 
nickel, copper and brass for the central pillar surmounted 
by the L.C.I. sign. The roof of the rotunda is made of 
specially treated copper and the decorative possibilities 
of copper sheet demonstrated by the four frogs. The swing 
entrance doors are made of non-ferrous metal, and the 
electrical wiring throughout the pavilion is carried out in 
“ Broduit,”’ the special 1.C.1. copper conduit system. 

In the entrance to the pavilion are staged six displays, 
presenting in a popular manner some of the more spectacular 
activities of the company, non-ferrous metal production 
being symbolised by an exhibit of what is apparently 
molten metal flowing into a design of tubes, wire and sheet. 
Round the outside wall on the ground floor is a gallery 
containing seven dioramas designed to illustrate interesting 
uses of I.C.I. products in the industries or agriculture of the 
Dominions and Crown Colonies. One of these, by means 
of a model of the world and a moving band of photographs, 
shows how in almost every modern steamship there are 
condenser tubes made by I.C.I. The other dioramas deal 
respectively with cyanide for South African gold mining, 
fertilisers in Australia, dyestuffs in India, paints in East 
Africa, pest control in Palestine, and sporting ammunition. 


Metal Degreasing by Trichlorethylene 
THE removal of grease from metal parts by dissolving it in 
solvents is now standard practice in many large workshops 
and factories. Flexibility, speed, and economy are given 
to the process by the range of degreasing plants now 
available for use with the powerful grease solvent— 
trichlorethylene, a non-inflammable chlorinated hydro- 
carbon. ‘ Metal Degreasing by the I.C.1. Degreasing 
Process *** gives full details of the performance, operation, 
and maintenance of the latest standard plants on the 
I.C.1. range, and should therefore be of interest to both 
present and prospective users of the process. It also 
describes some of the special models designed to meet 
specific degreasing requirements. 

There are three main types of plant: Vapour, liquor- 
vapour, and multi-liquor, each of which is available in 
several sizes. Economy is shown by the fact that 8} lb. 
of trichlorethylene can be vaporised by the same amount 
of heat as 1 lb. of water. A valuable data sheet at the end 
of the book summarises the specifications of all these 
plants and the details given of effective size, fuel, and 
solvent consumption, and output should be of considerable 
help in the choice of a suitable unit. Detailed descriptions 
are given of the degrea sing of typical articles in the different 
types of plant. There are working descriptions of the 
various plants illustrated by diagrams, heating media are 
discussed, the safety control devices for the prevention of 
overflow of vapour and overheating of solvent are described, 
and a section is included on the properties of trichlorethy- 
lene, with notes on the elementary precautions to be 
observed when using it in degreasing plants. An appendix 
discusses the chief points to be observed when installing 
degreasing plant, and gives detailed instructions for the 
operation and maintenance of all standard types. 

Although the standard plant range covers most degreasing 
requirements, the I.C.1. will design and supply special 
plants or particular requirements which cannot adequately 
be dealt with by any ot the standard models. Full-page 
photographs give a good idea of the range of application 
of some of these plants, including continuous plants for 
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use in conjunction with conveyer installations ; plants 
for the continuous degreasing of strip, sheet metal cylinders 
and drums ; ‘for the cleaning of sealed tins of foodstuffs ; 
and continuous plants specially designed for treating 
aluminium articles. 


Forthcomi ti 

coming Meetings 
INSTITUTE OF BRITISH FOUNDRYMEN. 

June 14-17. Thirty-fifth Annual Conference, to be held at 
Bradford. Technical papers to be presented include: 
“The * Randupson’ Process of Cement Moulding,” by 
F. W. Rowe, B.Sc. ‘* Relief of Internal Stress in Castings,” 
by L. E. Benson, M.Se., and H. Allison, B.Se. “ English 
and American Steel Foundry Practice,’ by C. J. Dadswell, 
Ph.D., B.Sc. ** The Heat-treatment of Aluminium-silicon 
Alloys,” by Monsieur Gauthier. ‘* Aluminium Casting 
Alloys, by Dipl. Ing. G. Gurtler. ‘‘Some Physical 
Factors in Casting High-strength Brasses, by J. E. 
Newson, M.Met. ‘* Chemical Changes in Cast Iron in 
Cupola Melting,” by Dr. J. T. Mackenzie. ** Copper in 
Cast Iron,” by A. J. Nicol Smith, B.Sc. ** Modern Manu- 
facture of Machine Tool Castings,” by J. Biakiston. 
“Sandblasting as Applied to the Vitreous Enamelling 
Process,” by H. Whitaker, M.Sc. 


EMPIRE EXHIBITION. 

June 21—24. International Engineerizg Congress, to be held 
in the Central Hall at the Empire Exhibition. The open- 
ing address will be by the President, the Rt. Hon. 
Lord Weir, P.C., G.C.B., and a series of fifteen addresses 
will follow by outstanding British and foreign engineers. 


Selenium and Tellurium from Canada 


SELENIUM is recovered as a by-product of the plants of 
the Canadian Copper Refiners, Ltd., Montreal East, and 
the Ontario Refining Co., Ltd., at Copper Cliff, Ontario. 
Production totalled 399,473 Ib., valued at $691,088 in 1937, 
compared with 350,857 lb., valued at $621,017, in 1936. 
Production is credited to the provinces, from whose ores 
the blister copper, electrolytically refined, was obtained. 
The principal use of selenium is in the manufacture of 
alloys, glass and rubber goods. The average price of 
selenium in 1937 on the London market was $1-73 per Ib. 


Tellurium is produced at Copper Cliff, Ontario, and 
Montreal East, Quebec, in the refining of blister copper. 
It is used as a hardening and strengthening agent in lead 
and its alloys. It is also employed in the manufacture of 
rubber products, its function being to increase tensile 
strength and resistance to abrasion. Production totalled 
51,622 Ib. in 1937, valued at $89,306, as compared with 
35,591 Ib., worth $62,997, in 1936. The average price of 
tellurium in 1937 on the London market was $1-73 per lb. 


Messrs. A. C. Wickman, Ltd., the machine tool specialists 
of Coventry, have opened a branch office at Somerset 
House, Temple Street, Birmingham. Mr. M. E. Smith 
is in charge. 


Ferro Alloys 


Users of Ferro Alloys will be interested to learn that British 
Electro Metallurgical Co., Ltd., Sheffield, have commenced 
operations in their new works, at Wincobank, near Sheffield, 
for the manufacture of these important products. The first 
furnace put into operation by the Company is manufacturing 
ferro chrome. British steelmakers have heretofore been 
dependent upon supplies imported from abroad, and this new 
undertaking will no doubt be a welcome addition to their 
source of supply. 

The Company is under the management of Sir Edmund 
Davis, chairman, and Mr. R. C. Brown, managing director. 
Mr. R. C. Brown is also the managing director of British 
Acheson Electrodes, Ltd., of Sheffield. 
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The Empire Exhibition 
A Symbol of Vitality and Initiative 


HE great Empire Exhibition at Bellahouston Park, 

\ Glasgow, recently opened by His Majesty King 

George, is a remarkable achievement. The in- 
ception of the scheme occurred just 10 months before, and 
in that relatively short time a whole town of more than 
a hundred individual palaces and pavilions has been 
built. It is significant also that the plans were being 
prepared when Scotland was still under an industrial 
cloud. Many people would have hesitated to embark on 
such a formidable scheme under such circumstances, 
especially as the Exhibition would challenge comparison 
with those held at Wembley, in New Zealand, and South 
Africa. But Scotland appreciates that enterprise is the 
safest insurance against the return of depression, and in 
this spirit the Exhibition has been built ; she conceived, 
planned and carried out the work involved, and, although 
handsomely supported by the Dominions and the Colonies, 
it may be regarded as a symbol of her vitality and initiative. 
This Exhibition, therefore, is more than a material achieve- 
ment, it is an outstanding example of courage and faith. 

The primary aim of an exhibition of this character is to 
focus, in one place, examples of the natural products, 
manufactures, and activities of all the component parts 
of the Empire with a view to the promotion of trade and 
commerce ; but in purpose it is different from the British 
Industries Fair and other shows and exhibitions which are 
held annually, for, in addition to industrial achievements, 
it demonstrates achievements and accomplishments in 
the cultural and social spheres. 

The whole industrial structure of the British Empire 
and its potentialities are on view, in a marvellous setting. 
The Exhibition contains a Palace of Engineering, vast in 
extent and housing some of the finest products of the heavy 
industries ; two great Palaces of General Industry ; a 
Palace of Travel and of Transport : a Coal Utilisation 
Pavilion and an Agricultural Pavilion. In addition, there 
is complete representation of the Dominions—each of them 
with a separate pavilion, a very wide and comprehensive 
display by the Colonial Empire, and a remarkable range of 
pavilions and exhibits representative of great industrial 
companies, public bodies and Government organisations, 
all of which contribute to the story of the development 
activities in the British Empire. 

From a metallurgical point of view there is much of 
interest, but to the layman the many exhibits are no less 
interesting. Although a greater diversity of metals have 
been used since the beginning of this century than in the 
previous known history of the world, iron still represents 
the greatest use of metal, whether as iron or as a basis for 
steel and alloys. The actual proportion is in the region of 
90%. It is, therefore, appropriate that visitors to this 
Empire Exhibition should be shown some of the processes 
and problems involved in the making of iron and steel 
in the Iron and Steel Hall of the Exhibition. 

A clear demonstration of blast-furnace operation is 
given by means of a glass model of a furnace over 30 ft. 
high, showing the charge within and the methcd of pouring 
the molten metal. The sequence of production of iron 
and steel from ore to product is shown on one side of the 
Hall. Moving coloured models in glass demonstrate visually 
the principles of blast-furnaces and steel furnaces. A 


point of interest is that an effort is made to impress upon 
visitors the significance of refractories which, at present, 
represent a cost of about 5s. for each ton of steel produced. 
Scientific recording and control of operations is also 
shown so that lay visitors may appreciate the essential 
control of processes by instrumental means and the resultant 
reduction of waste that ensues. 

One of the sections which will interest many visitors 
is that where the microscopic examination of metals and 
their inner crystalline structure is explained. Demonstra- 
tions show how X-rays are used for atomic and lattice 
analysis, with explanations on how the structure or com- 
bination of atoms and molecules are deduced from what 
are virtually shadow patterns. Logically, this section 
continues with exhibitions showing the development 
and use of special steels, the visitor being shown how the 
modern designer selects the most appropriate steel for a 
specific purpose, with full consideration of the stresses 
and other factors involved. Special steels are shown, 
such as wear, corrosion, abrasion, and _heat-resisting 
steels—in fact, all those many steels which are so well 
known in the industry, but of which the ordinary public 
may have little knowledge. 

It is not surprising that there is an excellent display 
of iron and steel, because the Exhibition is housed in the 
centre of an iron and steel producing district. In com- 
paratively recent years, however, great progress has been 
made in the development and use of aluminium and its 
alloys, and by far the greater part of the production in 
Great Britain is dependent upon Scottish labour and 
Scottish water-power. It is, therefore, also appropriate 
that the surprising developments of this light metal should 
be prominently represented. The general public has little 
conception of the many uses of aluminium and the manner 
in which it enters into almost every industry. Exhibits 
demonstrate the range of aluminium products and show in 
a convincing measure the very wide uses to which they are 
applied. Only one, apparently insignificant, application 
may be mentioned here—that of aluminium foil for 
packaging. The consumption of this product is growing 
to remarkable proportions ; although it is rolled so thin 
that the weight of the aluminium foil in a package is 
practically negligible, the metal for conversion into foil 
is counted in thousands of tons. 

So much progress has been made in recent years in the 
development of non-ferrous alloys that it would be im- 
possible to even mention them here, but the visitor is 
advised to see the interesting and informative display 
showing the many applications of nickel. Higher tempera- 
tures and pressures used in modern engineering have 
become possible as a result of improved ferrous and non- 
ferrous metals and alloys, in fact, the increased service 
from various plant and equipment in every branch of en- 
gineering, under the most severe and exacting conditions, 
bear witness to the successful exploitation of the results of 
extensive metallurgical research. 

This Exhibition is not only interesting, it is of great 
educational value, and all who visit it, whether they come 
from the Dominions, from the Colonial Empire, or from the 
home country, will be memorably impressed, stimulated 
and encouraged by the story of national achievement which 
it tells so convincingly. Those from foreign countries 
also will not be disappointed in what they see, and they 
may even be inspired by the enterprise to form or renew 
contacts and friendships. 
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A New Electric Treatment Furnace 
"T's selection of the most suitable furnace for the 


heat-treatment of components is sometimes a 

difficult problem; the measure of its utility, 
whether for specific or general heat-treatment purposes, 
should be dependent upon the quality and overall cost 
of the finished product, the choice therefore, will be that 
which produces in the products the desired properties at 
low cost, and with low maintenance charges. The economi- 
cal operation and low maintenance cost of electric furnaces 
are dependent upon the life and easy replacement of the 
elements, the quality of the refractory used and the ease 
by which worn or broken parts can be renewed, and the 
efficiency of the furnace insulation to reduce heat losses 
to a minimum. 


Fig. 1. 


A new electric heat-treatment 
furnace. 


A new furnace possessing these characteristics has been 
developed by Kasenit Ltd. which, as a result of prolonged 
trial on a production basis, has proved to be an economical 
and highly efficient unit. The basic design of this furnace, 
which is illustrated in Fig. 1, centres in the lining of the 
furnace chamber. This is formed by specially designed 
refractory sectional bars which interlock and provide 
ample allowance for expansion and contraction. These 
sectional bars are as in Fig. 2, which shows a chamber 
completely lined with them. 

The chief causes of short life are mechanical strain set 
up by the expansion and contraction of the elements and 
the refractory chamber ; in this furnace these difficulties 
are overcome by the special interlocked refractory bars 
which form a protected channel through which the 
elements pass from back to front ; they also provide support 
throughout their entire length. The elements are connected 
to bus bars at the back of the furnace and can be readily 
replaced when necessary. 

The refractory chamber is insulated by high grade 
heat insulating bricks of a thickness experimentally 
determined to reduce heat losses to a minimum. The 
chamber and heat insulating bricks are built into a strong, 
robust iron frame with cast-iron end plates and door 
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mechanism of substantial construction to withstand 
rough usage in workshops. The furnace can be arranged 
with self-contained temperature regulators or three-heat 
control switches. 

Briefly, the outstanding features of this furnace are :— 

The elements are freely supported in the channels 
of the chamber and are free to expand and con'ract 
without any mechanical strain. 

Being close to the inside of the refractory chamber, 
the clements provide free heat circulation, high tempera- 
tures can therefore be obtained without over-running 
the elements. 

The elements are quickly and easily renewed without 
dismantling the furnace, and the cost of replacing them 
is low. 

The refractory chamber, being lined with inte:locking 
bars of substantial thickness, is mechanically strong, 

4 giving a very long life. 

Parts of the lining accidentally damaged or worn in 
service are readily replaced with he minimum of trouble. 

Counterbalanced door operates a control switch so 
that the current is switched off in the furnace mmediate!y 
the door is raised for loading. 

The furnace is equipped with an impulse type regulator, 
shown at the foot, Fig. 1. This controller consists of a 
motor driven timing device which automatically regulates 


Fig. 2._-The heat chamber lined with special refractory bars 


which interlock. 


the supply of energy to the furnace, according to the 
setting of a dial, by means of a period of time. The dial 
indicates seconds and its setting determines the time the 
furnace is required to be on and off in one minute to 
maintain the desired temperature of the furnace. Thus, 
if the dial is set at 30, the furnace will be connected and 
supplying heat energy for 30 secs. and off for 30 secs., so 
that if the maximum loading of the furnace is 10 k.w. per 
hour, the energy consumed would be 5k.w. per hour. 

This type of regulator has several advantages in com- 
parison with the resistance regulator. The range of tempera- 
ture variation readily obtained is between 200 and 1,000° C., 
or up to the full temperature of the furnace for which i> is 
designed ; only the actual energy required to maintain 
the furnace at the necessary temperature is used; the 
furnace can be arranged for heavier loading to hasten 
heating-up time and take care of heavy duty ; and auto- 
matic temperature controllers can be used without any 
further contactor gear. 

The control unit, moto: timer, pilot lamp and relays 
are totally enclosed in a cast iron case with suitable cable 
entries for wall mounting, as standard; they can be 


supplied, if desired, on pedestal mounting with main 
switches and fuses. 
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The Scottish Metallurgical Industries 


By 


J. W. DONALDSON, D.Sc. 


The demand for ships in iron and steel, the deepening of the Clyde and the development of 

trade with America led to the formation of Scotland’s industrial areas. The presence of coal 

and iron contributed and gave rise to the development of an iron and steel industry which 

to-day forms the principal metallurgical industry. In more recent years considerable develop- 
ment has been made in the aluminium industry. 


ores. The deposits of blackband and clayband iron- 
stones from which pig iron was formerly produced, 
and which in 1909 yielded over half a million tons of ore, 
have been worked out for many years. Copper ores occur 
in certain parts, but not in quantities which would make 
their working a commercial success, and lead was at one 
time mined, but such mines are at present closed down. 
Ores of other metals are practically non-existent, although 
there is a small amount of chromium ore mined in Shetland. 
The beginnings of the metallurgical industries in Scot- 
land did not result from their proximity to ore deposits, 
but rather to the occurrence of coal, which was necessary 
for the reduction of metals from their ores, and which 
occurs in large fields in the midland and south-west parts 
of the country. The presence of the coalfields, together 
with the iron ore deposits, gave rise to the iron industry 
which, with the steel industry which developed later—due 
to the demands of the shipbuilding, structural, and heavy 
engineering industries, form the principal metallurgical 
industries in Scotland. Use has been made during the 
present century of the lochs in the Highlands to develop 
hydro-electric plant for the reduction of aluminium from 
alumina. In addition, there are the foundry industries 
for the casting not only of iron and steel, but also of certain 
non-ferrous metals and alloys. 


ik Scotland few metals are found in the form of mineral 


Iron Industry 


The iron industry in Scotland was started in 1760 at 
Carron, a spot selected as suitable due to the availability 
of water for the blowing engines, and some 25 years later 
the Clyde Iron Works near Glasgow were established. 
The discovery of blackband ironstone at the beginning of 
last century followed by the introduction of the hot blast 
by Neilson and the invention of the water tuyére, both of 
which originated in Scotland, gave a great impetus to the 
industry, and not only was the output increased consider- 
ably, but many new works were opened. With the dis- 
covery of steel, the expansion of the foundry industry 
and a good export trade, the industry continued to increase, 
a peak year being reached in 1906 when 1,451,100 tons of 
pig iron were produced. Since then what was one of the 
staple industries has dwindled considerably (Table 1), 
and although there has been a considerable revival in recent 
years, it is extremely doubtful if it will ever attain any- 
thing like its former prominence. 


TABLE I. 

PropuctTion or Pic Tron SCOTLAND. 
Year. Output in tons. 
1,451,100 
145,000 
471,100 


The factors which have brought about the change in the 
Scottish iron industry are many. The pre-war blast- 
furnaces were small, with an output of approximately 
350 tons per week, built essentially to use coal as a fuel. 
All the ironworks, with one exception, had by-product 
plants which gave a profitable yield. A large proportion 


of the pig iron produced was hematic pig iron, as some 
85°, of the steel produced at that time was acid steel. 
The remainder was foundry pig iron for the light casting 
and foundry industries with a smaller proportion of forge 
pig iron. In addition to the home consumption, a large 
proportion of the output was exported. 

Under present conditions, furnaces are much larger, 
and it is not economical to work them with coal as a fuel. 
Coke has supplanted coal, and the limited supplies of blast- 
furnace coke available in Scotland has tended to restrict 
output. The relative outputs of acid and basic steel have 
also been reversed during the last 25 years, some 75%, of 
the total output of steel now being basic, so that hematic 
pig iron is no longer in the same demand. The pig iron 
industry has also had to compete with the importation of 
Continental and Indian pig iron for both steel-making and 
foundry purposes, and with the extended use of scrap 
for steel making. The export trade has also dropped con- 
siderably and imports of pig iron are now in excess of 
exports. 

To meet changing conditions, particularly since the 
recent trade depression, a certain amount of reorganisation 
of the industry has been carried out and new projects are 
proposed. A number of furnaces have been rebuilt and 
modernised, and new furnaces have been constructed, as 
at the Clyde Iron Works, where a new skip hoist furnace, 
mechanically charged, has been erected. This furnace, 
with a capacity of 1,500 tons per week, has approximately 
five times the output of a pre-war coal-fired Scottish blast- 
furnace. At their Govan works, Wm. Dixon Ltd. have 
erected a large battery of modern coke ovens for producing 
fuel for their reconstructed furnaces. Colvilles Ltd. have 
also initiated a scheme for the contribution of a large 
battery of coke ovens and two new blast furnaces at 
Cambuslang, and when this scheme is complete, in two or 
three years’ time, there will be a new self-contained unit con- 
sisting of coke ovens, blast-furnaces, steel furnaces, and 
rolling mills, with coalfields 10 miles distant, a type of 
plant new to Scotland, but similar to some of the most 
efficient works in England and on the Continent. 

In Scotland at present there are 34 blast-furnaces as 
compared with approximately 100 in 1920, and of these 
only 16 were in blast last year. Of these 16, six were 
producing hematic pig iron, one basic pig iron, and 
nine foundry and forge pig iron with an output of ap- 
proximately 500,000 tons. 


Steel Industry 


The beginning of the steel industry in Scotland was the 
installation some 70 years ago of a Siemens open-hearth 
furnace at the Hallside Works of the Steel Company of 
Scotland with a charge capacity of about 10 tons. The 
experience gained from this method of steelmaking and 
the increasing use of mild steel in the shipbuilding and 
engineering industries led to the installation of similar 
furnaces at other centres in the West of Scotland, until 
in 1914 the number of steel furnaces built, apart from 
those utilised entirely for the production of steel castings, 
was approximately 120, and these were distributed among 
some nine or 10 steelworks. 

In the production of steel Scotland has participated in 
the fluctuations which have taken place in the industry 
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all over the world during the last 18 years. In 1913, the 
steel output for Scotland was approximately 1,500,000, 
and the average tonnage for the two five-year periods 
preceding 1914 was approximately 1,200,000 tons. Of this 
output of steel ingots, 85°,, was acid steel, and 15°, basic 
steel. In Table II are given the outputs for various years 
since 1913 until last year, which shows how the industry 
has been affected. The post-war boom year of 1920, 
when the output was approximately 2,000,000 tons, was 
succeeded by a fall in 1921, a gradual rise to 1,300,000 tons 
in 1924; a further fall, then a rise to over 1,600,000 tons in 
1929, followed by the disastrous slump in 1930. To meet 
the conditions of recent years, reorganisation of the 
industry has taken place by means of agreements and 
mergers, and now there are only four steel-making firms 
in operation in Scotland. These are: Colvilles, Ltd. with 
works at Motherwell, Clydebridge and Glengarnock ; 
The Steel Company of Scotland with works at Blockairn 
and Newton; the Lanarkshire Steel Co. with works at 
Motherwell; and the Scottish Iron and Steel Co. with 
works at Coatbridge. Colvilles Ltd. control the second two 
firms, so that production is almost entirely in their hands, 
and this production in 1937 exceeded the 1929 production 
and was carried out with fewer units. 


TABLE II. 
PropvuctTion oF STEEL IN SCOTLAND. 


Year. Output in tons. 
1,469,451 
2,074,400 
1,280,900 
1,581,600 
552,700 


The larger proportion of steel ingots produced in Scot- 
land is utilised in the form of plates, sheets, sections, angles, 
and bars, and this has necessitated the installation of con- 
siderable rolling plant. During recent years much has 
been done to improve such plant by the introduction of the 
latest and best mechanical devices. Steam, which was at 
first used in the operation of such plant, has been replaced 
by electricity, except in the case of one or two of the larger 
mills, and nearly all rolling mills and their auxiliary plant 
are now electrically driven. Among such plant may be 
mentioned the electrically-operated three-roll plate mill 
installed at the Clydebridge Works of Colvilles Ltd. 

The bulk of the output from the Scottish steelworks, 
apart from what is exported as ingots or exported after it 
has been fabricated, is used in the shipbuilding, marine 
engineering, heavy engineering, and structural engineering 
industries. Only a small proportion of the ingot output is 
used in the form of forgings, and only two steelworks, 
Wm. Beardmore and Co. Ltd., and the Steel Company of 
Scotland, have forging plant installed. The former firm 
also concentrates on the manufacture of armour plate 
and guns. Forging is also carried out by one or two other 
firms who are not steelmakers. 

As regards the steel produced by the various works, 
the bulk of it is mild steel, over 75%, being basic. 
Alloy steels are not made to the same extent as in England 
in proportion to their relative steel outputs. This is due to 
the requirements which the Scottish steel industry have to 
meet. Steels of the nickel, nickel-chromium, and other 
types are made, however, in all the large works. Tool 
steel is not produced in Scotland in any appreciable 
quantity. 

Wrought Iron 

The making of puddled iron which at one time was a 
large industry, but which has steadily declined since the 
introduction of mild steel, and particularly during recent 
years, is now confined to five firms in the West of Scotland. 
The products of these works, bars, hoops, and strips, are 
used in the manufacture of roofing sheets; gas, water, 
or steam tubing, fencing and gates, and rivets. During 
last year there was an increase in the production of wrought 
jron over the previous year due, to a certain extent, to the 
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demands for certain of the commoner forms of steel being 
difficult of fulfilment, and wrought iron, although more 
expensive, being used instead. 


Tube Industry 


The puddling furnace for many years supplied wrought 
iron in the form of tube hoops and strips for the Scottish 
tube trade. With the introduction of steel tubes and 
strips for tube making, it was found that basic Bessemer 
steel was more suitable than Siemens open-hearth steel 
for such work, and such material was obtained from the 
Continent as no basic Bessemer steel was made in Britain. 
To meet changing conditions Stewart and Lloyds Ltd. 
and its associated companies, who control the bulk of the 
British tube production, concentrated their steel-making 
and tube-making business at Corby in Lincolnshire, and 
set up a basic Bessemer steel plant, and a process of manu- 
facture from the ore to the finished tube. The result was 
that a large proportion of the Scottish tube industry was 
transferred to that district, and only five tube works were 
left in Scotland. These during recent yeas have been 
working to capacity to meet the output required for ship- 
building, marine engineering, and power plants, particularly 
the demand for small tubes. The manufacture of boiler 
and superheater tubes is also carried out by one large 
engineering firm. 


Iron and Steel Foundries 


Among Scottish metallurgical industries, the iron- 
founding industry is one of the principal and oldest. 
Scottish foundries produce castings of all types and sizes, 
ranging from small studs to large engineering parts such as 
bed plates and gear cases weighing several tons. In general, 
however, the foundry industry may be said to specialise 
in what are called light castings, only a small number of 
foundries being interested in heavy castings for the 
engineering industries. Heavy iron foundries in some cases 
form part of engineering establishment, and in other cases 
operate as separate units. 

The light casting industry is more or less centralised in 
East Stirlingshire, having started in the Falkirk district. 
There are also a large number of foundries in the Glasgow 
and the West of Scotland, as well as in other parts of the 
country. Such foundries produce a large variety of castings 
including rain-water goods soil pipes and gutters ; 
baths, stoves, and grates ; gas and electric cookers and 
heaters and small general and engineering castings. 
As the bulk of these castings are for the building and 
allied trades, the production of light castings depends on 
the activity of house building, and has therefore, during 
recent years, shown a good output. 

The production of steel castings is carried on by some 
17 or 18 firms, principally in Glasgow, Lanarkshire, 
Armadale, and Bathgate districts of Scotland. These 
firms produce a wide range of castings for the engineering 
and allied industries. Most of the firms are engaged solely 
in the production of steel castings, except in the case of two 
large steel firms and one engineering firm, and three of the 
firms are electrical steelmakers. The castings produced are 
mostly of plain carbon steel, but alloy and stainless steel 
castings are produced by one firm established in 1919. 


Aluminium Industry 


The first production in Scotland of aluminium was in 
1894 by the British Aluminium Co., when hydro-electric 
works were erected at Foyers in Inverness-shire. The 
alumina used came from Ulster in Ireland. The extending 
use of aluminium in industry created a greater demand, 
and led to new hydro-electric works being erected at 
Kinlochleven in Argyleshire. The necessity for further 
production led the company in 1921 to start a huge water- 
power development scheme at Lochaber with a view to 
having 120,000 h.p. available for the electrolytic production 
of light alloys. 

The first and largest stage of this scheme, completed in 
1929, was the utilisation of the waters of Loch Treig by 
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means of a 15-mile-long tunnel under Ben Nevis con- 
necting to steel pipes which feed the power-houses at 
Fort William. The second stage, which consisted in build- 
ing dams to increase the depth and area of Loch Treig 
and Loch Laggan, was completed in 1934 and made 
available a great increase in power to meet increased output. 
The third and last stage which consists in damming the 
headwaters of the River Spey in order to divert surplus 
water from the eastern to the western watershed of the 
Scottish Highlands is at present under construction, and 
it is hoped to have the additional power available for metal 
production next year. 

In addition to these reduction works at Foyers, Kinloch- 
leven, and Lochaber, the British Aluminium Co. have also 
a works at Burntisland where the alumina is extracted 
from the bauxite ore. During the last few years these 
reduction works and the alumina works have been working 
at full capacity, and it has been necessary to extend the 
latter works to their limit in order to meet the demands of 
the new furnaces at Lochaber. 

There are no factories in Scotland for the rolling or 
extruding of aluminium with the exception of a factory 
for the rolling of aluminium foil which has a larger output 
than any other in Britain. The metal and its alloys is 
cast in a number of foundries, however. These foundries 
are usually associated with non-ferrous foundries, there 
being only one foundry devoted entirely to the casting of 
aluminium. This foundry, which is in Greenock, was 
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established some 32 years ago, and has during recent 
years added the spinning of aluminium to the casting of 
the metal. Spun aluminium articles are also made at at 
least one other factory in Scotland. 


Non-Ferrous Industries 


Non-ferrous metals other than aluminium are not 
refined in Scotland, although at one time there was a works 
for the production of spelter: Many of the large engineering 
and shipbuilding firms have non-ferrous foundries in which 
brass, gunmetal, special brasses, and other non-ferrous 
alloys are cast. There are also a number of non-ferrous 
foundries independent of the engineering establishments, 
and one firm engaged not only in the casting of such alloys 
but also in the manufacture of rolled brass and bronze 
bars. Copper tubes and sheets are not manufactured in 
Scotland at present, but a factory is to be opened shortly 
in the vicinity of Glasgow for the production of copper 
and brass tubes. 

There is also a works in Glasgow for the drawing and 
extrusion of nickel copper tubes, and for the extrusion of 
Monel metal turbine blade sections. One or two firms are 
also engaged in the manufacture of lead pipes, tubes and 
sheets, and there are also a few firms which deal with the 
plating and spraying of metals and with galvanising, a class 
of work which is also carried out in some of the engineering 
and allied establishments. 


By L. SANDERSON 


Stainless steel of the 18/8 type is invariably softened to facilitate working, and in this 
article a satisfactory method is given for removing the scale resulting from the softening 


process. The soldering and brazing of this alloy is also discussed. 


N the employment of the 18/8 stainless steels it is 
I often essential, in order that parts made from them 

shall have the requisite form, to soften these materials 
after they have been subjected to operations such as 
cold pressing or hammering to shape, spinning, and the 
like. The reason is that these operations produce, as is 
well known, a phenomenon known as work-hardening, 
which is also found to an even greater extent in the high- 
manganese steels. This work-hardening means that the more 
the steel is deformed (and to a certain degree, this applies 
to any ductile metal), the greater becomes its superficial 
hardness, while the operations that produce it may also leave 
behind them serious internal strains. 

Wherever, therefore, more than one such cold operation 
is necessary for the formation of an article, it becomes 
essential to give the steel a softening treatment between 
one operation and the next. Eighteen/Eight stainless steels 
that have been hardened in the manner described are best 
softened by heating them to a temperature round about 
1,150°C., and completely soaking them at this heat. 
Should it be impossible or difficult for some reason to heat 
up the material as high as this, then a considerable amount 
of softening will be produced by heating up to 1,000°C., 
or over. After this heating, the steel should be allowed to 
cool in air or water-quenched from the maximum tem- 
perature. 

The result of the softening process will, however, be 
the formation on the steel’s surface of a degree of oxidation 
or scaling, and it will be necessary to remove this by means 
of a suitable descaling process. A satisfactory method for 
this is the following. 


The article or piece should first be immersed in an acid 
solution, composed of commercial hydrochloric acid and 
water in equal parts, together with commercial nitric acid 
to the extent of about 5°, of the total volume, and a 
restrainer (such as Ferro Cleanol II) to the extent of about 
2°, of the total volume. This solution should be heated, 
prior to the plunging in of the steel, to a temperature of 
from 50° to 60°C. It may be necessary from time to time 
to renew the mixture. 

The user should bear in mind that on immersing the 
article or piece in the bath the scale will not immediately 
drop off. It will only be loosened, and for this reason, as 
soon as the article is taken out of the descaling bath again 
—the period of immersion being relatively short—he should 
see that it is cleansed by wiping and washing, which will 
remove the slimy film carried by the steel’s surface. If, 
however, it should be found that there are patches of 
oxidation scale still securely adherent to the steel, he will 
have to return the steel to the bath for a further brief 
period. 

As soon as the descaling operation has been finished, 
it is absolutely essential that a good wash down in 
running water should be given to each article in order to 
free the steel from any traces of acid that might do damage 
if allowed to remain. 

The soldering of 18/8 stainless steels is not a difficult 
process, and the following are the stages recommended. 
First of all, the user should make sure that the articles 
to be dealt with are thoroughly free from dirt. This is best 
ensured by rubbing the surfaces down with emery paper 
or some similar appropriate cleanser. Of the various fluxes 
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suggested for the purpose, the most satisfactory is probably 
a strong saturated solution of zine chloride and hydro- 
chlorie acid. The zine chloride is dissolved into a warm 
solution of hydrochloric acid until the point of saturation 
is attained. Should a different form of flux be required, 
the zine chloride can be mixed into similar hydrochloric 
acid solution until a thick, creamy paste is obtained. 

Next, taking the objects to be soldered, the flux should 
be laid on the proper parts with great care. A normal 
soldering-bit can be employed, and the customary method 
of tinning and soldering carried out. When the process 
is complete, all objects should be given a good wash down 
in clean water for the purpose of eliminating all adhesions 
of flux and acid. 

There are a large number of proprietary substances sold 
for soldering these stainless steels. One of these combines 
metal and flux in powder form. If this type of preparation 
is employed, a Bunsen burner or blow-pipe will be required, 
and therefore a greater heat will be necessary than is usual 
with the customary soldering iron. 

For silver- or hard-soldering, it is preferable to employ 
the blow-pipe. Thorough cleanliness in the parts to be 
soldered is absolutely necessary, and must be secured 
in the same fashion as for soft soldering. A good flux is 
that which comprises boracic acid and potassium fluoride 
in approximately equal portions. This can be prepared by 
dissolving each constituent in water, mixing the solutions 
thus obtained, boiling to dryness, and pulverizing the 
residue. The flux must be moistened with water to form a 
thin paste, or as an alternative, it is permissible to heat 
the surface to be soldered to a temperature of 300° C. 
approximately, and scatter powdered flux upon it. When 
still further heat has been applied to the surface to be dealt 
with, the flux liquefies and creates a protective film over 
the metallic surface. The solder can be applied in the 
customary way, but it is advisable to wait until the flux 
is melted before adding it, in order to minimize scaling. 
If a silver solder the melting point of which is low is used, 
it is possible to conduct the soldering operation at a tem- 
perature of approximately 700° C. It is important, however, 
not to allow the heat to go beyond the temperature neces- 
sary to liquefy the silver solder and enable it to flow easily. 
If this point is not watched, the result will be the formation 
of a black oxide film which will offer great heat resistance, 
so that the solder will fail to stick. Many silver solders 
are available, but the essential is to secure one with a 
reasonably low melting-point. 

Brazing of the 18/8 stainless steels can be carried out 
in two ways, namely, by the blow-pipe or by hot dipping. 
This process is distinctly harder, so far as the stainless 
materials are concerned, than is soldering. For this reason, 
the user of the blow-pipe method must be sure to protect 
the surfaces for brazing to the full during the heating 
period. Above all, he must not let the flux rise to boiling 
point. In other words, he must heat the steel slowly, and 
not swiftly. If an oxide film is in process of formation on 
the steel’s surface because the flux comes away, the borax 
will not succeed in dissolving it. The flux must be considered 
as an agent of prevention of oxidation, and not as a cure. 

Probably, the most suitable type of flux is ground 
borax glass. As compared with the brazing of ordinary 
steel, it is advisable to employ a somewhat higher heat. 

In hot-dipping, cleaning of the articles or surfaces is as 
necessary as with the blow-pipe method, and can be en- 
sured in an identical way. It is most vital that the part 
to be treated should be heated in advance to a temperature 
almost that of the molten brass or solder. In order to 
accomplish this, the best procedure is as follows. A layer 
of borax, thick enough to enable the piece to be dipped to 
be immersed in it, should be permitted to float on the 
surface of the metal. The parts should be thoroughly pre- 
heated in the borax, but should not be dipped in the brass 
or solder until the temperature of the molten metal has 
been attained. This is vital. 

As soon as dipping has occurred, remove the parts from 
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the bath and allow them to cool as usual. If it should be 
found that as a result of this process a scum is seen on 
the surface of the borax and adheres to the parts being 
dipped, a trifle of the flux for soft-soldering should be 
applied to the parts for brazing in advance of their actual 
dipping. This ensures an unobstructed path for the 
borax, and will preclude any possibility that the brass will 
not stick uniformly to the metal. After hard soldering or 
brazing, the flux should be removed by plunging the parts 
into a 5°, solution of caustic soda at boiling point. 


The Stress-Strain Diagram for Mild Steel 


THis paper by Pomp & Krischt tries to make sure whether 
some explanations of G. Welter, concerning a decrease of 
stress at the upper yield point of mild steel, are correct. 
He has declared in numerous publications of the last two 
years* that this decrease is due to the design of the 
testing machine, especially of the measurement of the 
stress, and not, or at least, not very much, due to some 
processes in the steel. 

After a survey of the different points of view represented 
in the publications concerned and after theoretical de- 
ductions of the stress-strain diagram for tensile tests of 
mild steel the experiments are described with immediate 
application of the load and with a highly-elastic machine, 
and the three steels tested are characterised, the first 
Thomas-steel, the second Siemens-Martin-steel, both as 
rolled, and the third a special steel annealed. 

From the tests the following conclusions are drawn : 
In all experiments velocities are obtained, which are in 
numerous cases the hundredfold of Welter’s figures. These 
results coincide absolutely with the assumptions made for 
the theoretical stress-elongation diagram of the tensile 
test of mild steel. The explanation that the design of the 
testing machine is responsible for the decrease in stress is 
refuted by a series of tests which have given, under com- 
pletely changed conditions, the results theoretically 
expected. Further the experiments have shown that an 
upper yield point of mild steel can be found only if the test- 
pieces are torn by a sufficiently centred load ; that is the 
case with most testing machines. The decrease of stress 
at the upper yield point originates from a property peculiar 
to the investigated steel, which causes, under a load 
beyond the lower yield point, a quick lengthening of the 
test-piece till the stress has fallen to the lower yield point ; 
it is connected only indirectly with the design of the 
testing machine. If, however, an eccentric load produces 
an additional bending stress, no decrease of stress can be 
observed because no excess of power is possible, and there- 
fore a slow lengthening of the test-piece starts as soon as 
the lower yield point is reached. 

The tensile test with immediate application of the load, 
as well as a usual testing machine, carried out to the break- 
ing of the test-piece, shows that the decrease of stress be- 
tween the highest load and the breaking point can occur 
due to the power of acceleration. Therefore, the curves 
are equal in principle for both kinds of experiments. The 
smallest tension necessary for lengthening the test-piece 
has been found with experiments slowly carried out on 
the testing machine. 

The old experience could be verified that a test piece 
will be easily drawn to one side if the clamping equipment 
of the machine is not designed and carried out very care- 
fully. Therefore, it may be recommended to measure, 
especially elastic, elongations on both sides. This will be 
necessary if the piece is to be used as a power-measuring 
instrument. 

Finally, it may be mentioned that three other investi- 
gators have worked on the same problem practically at the 
same time, but by essentially different experiments, and 
have found the same results. (See next page.) 

Mitteilungen aus dem Kaiser- fur Eisenforschung zu Dusseldorf, 


Anton Pomp and Alfred Krisch. Vol. 19, No. 13, 
Metalluragia 15 (1937), No, 87, pp. 77 te 7%, 
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The Stress-Strain Diagram 


for Mild Steel 


The Influence of the Tensile Testing Machine 


By G. Welter and S. Gockowski. 


In a few previous works we have dealt with the influence of the 
manner of loading and of the springing of the testing machine 
upon the test results of mild steel. In the course of this investiga- 
tion it was found that diagrams are obtained by direct dead-weight 
loading, and under soft springing of the machine, by interposing 
a helical spring between clamping head and loading device of the 
tensile machine, which not only show no drop in the load at the 
yield point, but a continuously rising curve. A mechanical spring- 
ing effect of the machine by means of helical springs produced 
accurate values up to a maximum load of approximately 500 
kilos. For reasons of design, however, it is difficult to obtain 
substantially higher loads with mechanical springing. In order 
to check the test results by means of a different kind of springing 
viz., on the hydraulic-pneumatic principle, and, in addition, 
under higher loads, tests were carried out as described below. 


Fig. 1 and la, is described, shown diagrammatically 

in Fig. 2. The diagram (Fig. 2) comprises a cylinder 
a, filled with oil, into which a plunger } enters when the 
machine is loaded. The unit is introduced between the 
traction spindle ¢ and the lower clamping head d of the 
machine. The pressure in the cylinder may be adjusted 
by means of tke valve e and a nitrogen bottle as applied 
with a pressure up to 30 atmospheres, which is equiva- 
lent to a maximum load of approximately 5 tons. 

The tube f, communicating with the valve g, serves for 
adjusting the oil level. The valve h, in the bottom of the 
cylinder, may be used for the same purpose. The particular 
pressure in the unit is set by means of the pressure gauge 
i. In the lower part of the plunger there are provided a 
number of holes, giving the oil access to a chamber j, 
acting as a shock-absorber when breaking the test pieces. 
During the tensile test the plunger is forced into the 
cylinder and this is rendered possible by means of two 
pairs of pillars with the crossbeams k and I. 

Gauging the Unit.—In view of the results secured with 
the mechanically sprung machine the hydraulic-pneumatic 
springing was devised so as to correspond approximately 
with the value of springing by means of a helical spring 
at each loading stage. In Fig. 3 is reproduced the spring 
constant for the helical spring, which would yield by 
approximately 23mm. under every 100 kilos. of load.* 
The diagrams, Nos. 1—5, in Fig. 4, show the same con- 
nection for the hydraulic-pneumatic unit with an internal 
pressure of 0 to 6-5 atmospheres. According to the pres- 
sure selected various load ranges may be set on the unit 
(a — 6), for which there is a spring constant corresponding 
roughly to the angle a (Fig. 3). At low pressures the 
loading capacity of the unit amounts to several hundred 
kilos., while under higher pressures the unit will work well 
up to a load of approximately 65) kilos. (Fig. 4, diagram 
No. 4), viz., invariably within a range (a — 6) of about 
approximately 150 to 200 kilos. At 6-5 atmospheres this 
load range is beyond the potential loading range of the 
unit (Fig. 4, diagram No. 5). But if the gas volume of the 
unit, which is only about 1,300 c.m.* be increased (by 
means of two additional gas bottles the volume was in- 
creased by 3,000 c.m.*), a maximum load of about 2,000 
kilos. can be reached under an internal pressure of about 
25-5 atmospheres, according to Fig. 5, at an angle which 
is smaller than angle a. With the same volume a maximum 
load of some 5 tons can be reached under a pressure of 
30 atmospheres. 

Transmission Ratio of the Testing Machine with and 
without the Unit.—The ratio of transmission of the dynamo- 
meter of tensile machines, it is known, is of vital influence 


of Equipment.—A new machine, 


This represents «a minimum value with the 5-ton Amsler machine used. with 
materially shorter spring paths at the stress-strain diagram at the yield point 1.0 longer 
showed a perfect. course, i.e., under constantly increasing load, 


Fig. 1.—Tensile Mac- 
hine (5-ton Amsler) 


with hydraulic- 
pneumatic resilient 
unit incorporated. 
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Fig. 2.—Diagram of 
hydraulic- pneumatic 
unit. 


Fig. 1a.—Details of 
design of the apparatus. 


to the formation of the stress-strain diagram, especially 
within the range of the yield point.!| With the usual type 
of tensile machine this ratio is considerable, so that an 
exceedingly small travel of the moving head, which actu- 
ates the dynamometer (of the 5-ton Amsler machine) by 
means of multiple leverage will have an appreciable in- 
fluence upon the latter. The indication of the dynamo- 
meter, and also the stress-strain diagram recorded by the 
machine, are contingent on this transmission ratio to a 
high degree, especially within the yield range of mild steel. 
If, for example, the variation in the length of the test 


1,2 G, WELTER, Metallurgia, 1936, 5, 183. Metallwirtschaft, 1936, 38, 885. 
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piece, within the range of the yield point, is greater than 
the loading velocity of the lower clamping head of the 
machine, a deceptive drop in load will be indicated, due 
to the change in position of the clamping head connected 
to the dynamometer. This may be checked in a very 
simple way by clamping a double screw, with right- and 
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investigation, having approximately 0-15 per cent. carbon 
content and a tensile strength of about 43 kilos. per sq. 
mm. which, under usual loading, showed a distinct upper 
and lower yield point in the stress-strain diagram. In 
order to check the apparatus in the various loading ranges, 
test-pieces were selected with a diameter of 3-5 mm. and 
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Fig. 3.—Load as a 
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left-hand thread, in the place of the test piece, the clamping 
heads may then be separated from one another by small 
distances, the same as when the test pieces yield. As the 
lower clamping head acts as a fixed point on which the 
whole load is hung, an extension of the screw is bound to 
affect the top clamping head and, consequently, the force 
indicated by the machine. Thus, for example, under a 
load of 300 kilos. and a variation of the distance between 
the clamping heads by as little as 0-1 mm. (which is 
roughly equivalent to the variation in length of a normal 
test piece with the range of the yield point) a drop in load 
is recorded as in Fig. 6, diagram No. 1. This small increase 
in gap between the clamping heads will suffice to allow the 
load shown by the dynamometer to 250 kilos., i.e., by 50 
kilos. The angle 8 between load recorded and elongation 
of the test piece in millimetres in this case is very great. 

But this influence is rendered entirely different by inter- 
posing a spiral spring giving a spring path of 23 mm. under 
100 kilos. of load. As will be gathered from Fig. 6, dia- 
gram No. 2, a load of 300 kilos. and an increase in gap 
between the clamping heads of 0-5 mm. (five times greater 
than in the first case as per Fig. 6, diagram No. 1), a drop 
in load will be caused of only about 3 kilos. With a path 
which is four times greater (2 mm.) than this value, a drop 
in load of 12 kilos. only will occur. Accordingly, the 
angle 8 (Fig. 6, diagram No. 2) also is appreciably smaller 
compared with that for the machine without springing (8, 
Fig. 6, diagram No. 1). 

Perfectly analagous results were obtained according to 
to Fig. 6, diagrams Nos. 3—5 with the hydraulic-pneumatic 
unit, viz., under pressures of 0-9, 1-5 and 2-5 atmospheres. 
Here again, the angle 8 is on the level of 300 kilos. of load 
of the same order of magnitude as the one produced when 
applying a helical spring according to Fig. 6, diagram No. 
2. Under an internal pressure of 6-5 atmospheres (Fig. 6, 
diagram No. 6), as already mentioned, the insufficient gas 
volume of the device is rendered noticeable. Under load 
of approximately 1,000 kilos. the unit no longer operates 
adequately ; the angle 8 is too great by comparison with 
that of the previous diagrams (Fig. 6, diagrams Nos. 3—5) 
to enable the machine thus sprung to permit of recording 
a perfect stress-strain diagram. 

Test Conditions.—Seeing that the hydraulic-pneumatic 
device would work satisfactorily, without additional gas 
volume, up to a maximum load of about 650 kilos. (Fig. 4, 
diagram No. 4—2-5 atmospheres), the test diameters were 
chosen for measuring ranges in the machine of 500 to 
1,000 kilos. maximum load. Mild steel was used for 
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Fig. 4.—-Correlation between load and piston stroke of the 
apparatus under various internal pressures. 


4.4 mm., for an internal pressure of 0-9, 1-5 and 2-5 atmo- 
spheres. The testing conditions were exactly identical, 
viz., the test pieces were examined in immediate succession 
with the spring machine and without the resilient device. 
In the latter case the hydraulic-pneumatic apparatus was 
not removed from the machine, but put out of action by 
inserting two cotters in the bolts m (Fig. 2) without in 
any way making the least alteration to the machine. In. 
this way the effect of the contrivance was cut out, so that 
the machine would operate like an ordinary tensile machine, 
with rigid suspension of the test pieces. 

Test Results.—The test results are reproduced in a series 
of stress-strain diagrams as recorded by the machine for 
various test-piece diameters in Figs. 7—11. 
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Yield Point.—The diagrams shown in Fig. 7 were ob- 
tained from test pieces of 3-5 mm. diameter with an 
internal pressure inside the apparatus of 0-9 atmospheres. 
The diagrams Nos. 1, 3 and 5 were recorded by the machine 
with the unit engaged, while diagrams Nos. 2, 4 and 6 
were recorded without this apparatus, but under otherwise 
perfectly identical conditions. The order of sequence of 
the diagrams was such as represented in Fig. 7, that is, 
alternately one test piece would be tested with the unit 
engaged and immediately afterwards a test piece would be 
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loaded without the apparatus, and so forth, the unit being 
put out of commission simply by inserting two cotters. 
It will be remarked that the diagrams secured with the 
apparatus, viz., diagrams Nos. 1, 3 and 5, correspond 
perfectly with those diagrams as obtained with the spring 
machine (helical spring)* or direct weight loading’*. 
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same as with the previous tests, simply by cutting out 
the device by locking the cotters. These results are 
perfectly identical with those of the preceding series and 
similarly correspond to those which were recorded with 
tests of 4, 4mm. diameter in the same measuring range 
of 1 ton. Here again diagram No. | in Fig. 9 was recorded 
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Fig. 6.—_Dependence of dynamometer reading upon increase in length between the clamping heads (5-ton Amsler machine) 
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No. 1. Without helical spring. No. 2. With helical spring No. 3. Unit under 0.9 atm. No. 4. Unit under 1.5 atm. 


No. 5. Unit under 2.5 atm. 


The yield limit of mild steel is recorded by the machine 
as a continuous line which, gradually bending away from 
the straight, takes a constantly rising course in order again 
to rise more steeply upon completion of the yielding 
process. It is a matter of interest to point out that this 
process takes a perfectly steady course and that no sudden 
accelerations occur within the range of the yield limit ; 
nor does any material drop in load eppear in the stress- 
strain diagram when the test piece breaks (say 5 kilos.). 
In contradistinction, however, the second test (Nos. 2, 
4 and 6, Fig. 7) carried out with the apparatus out of 
commission, with the machine rigid as usual, clearly shows 
the usual steep drop of load from the upper to the lower 
yield point. Similarly, a very appreciable drop in load 


Fig. 7._-Stress-elongation diagram for test pieces of 3.5 mm. 
diameter. 


Diagram Nos. 1, 3 and 5, with apparatus pressure 0.9 atmos. 
2, 4 and 6, without apparatus. 


o 


(approximately 120 kilos.), occurs where these test pieces 
break. 

Equivalent results were obtained with test pieces of 
4mm. diameter upon setting the measuring range of the 
5-ton Amsler machine to | ton. According to Fig. 8, the 
diagram No. | was secured with the hydraulic-pneumatic 
apparatus, set to 1-5 atmospheres internal pressure. 
Diagram No. 2 was recorded by the machine in immediate 
succession under the same working conditions, viz., the 
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No. 6. Unit under 6.5 atm. 


by the machine with the apparatus in service, while 
diagram No. 2 was obtained without this device, that is to 
say, under the customary conditions. It is worthy of note 
that in all the diagrams obtained with the device the 
characteristic course of the yield limit, and, in addition, 
the low drop in load until the break occurs, appear with 
all regularity. 

From these results it is clearly manifest that, as was to 
be presumed, the diagrams obtained with the hydraulic 
pneumatic apparatus do not show any upper yield point 
as with helical springs, but the smooth course rising 
steadily without acceleration of the stress-strain line in 
the yield range. Per contra, the diagrams obtained without 
the unit showed the usual erratic track with upper and 
lower yield point. 

The characteristics carried out for the apparatus ac- 
cording to Fig. 4, diagrams Nos. 1—4, and the considera- 
tions with respect to the ratio of transmission of the 
recording clamping head of the test machines, according 
to Fig. 6, diagrams Nos. 1—5, thus find a confirmation in 
these results. 

The fact that the resilience of the machine in con- 
junction with the transmission ratio of the recording 
clamping head has a vital influence upon the formation 
of the yield limit in the stress-strain diagram, is also 
evident from the diagrams obtained with larger test 
pieces, as shown in Fig. 10. This is the result of tests 
pieces, 7-9 mm. diameter, for testing which the apparatus 
was put under an internal pressure of 6-5 atmospheres, in 
order to produce the high load of about 2 tons at the 
breaking point (measuring range of the machine 2-5 tons). 
As was to be expected, according to Fig. 3, diagram No. 5, 
the spring constant of the apparatus under this load was 
no longer adequate to secure unassailable results within 
the range of the yield limit, and in the vicinity of the maxi- 
mum load. After an original gradual transition from the 
straight into the curve at the yield point, the load dropped 
several times in the second half of the yield limit, though 
but slightly, and would then rise again normally upon 
completion of the yield process. This indicates that the 
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springing of the apparatus was no longer sufficient to 
compensate the increase in length of the test pieces at the 
yield limit and its reaction upon the reading of the force, 
as was to be anticipated from diagram No. 5, Fig. 4. The 
angle 8 (load-path, Fig. 4, diagram No. 5), is too great 
compared with that for springing with the helica! spring 
(Fig. 4, diagram No. 2) and this is equivalent to saying 
that the apparatus is working too hard at an internal 
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Tests carried out in this connection, viz., using eccentric 
loads rising from 0-1 to 0-5 mm. by stages of 0-1 mm. 
each, and from | mm. to 2mm. on test pieces of 4, 6 and 
8mm. diameter have shown that up to an eccentricity of 
0-5 mm. the drop in stress at the yield point was recorded 
in the usual tensile tests even on test pieces of small 
diameter. Even with an eccentricity of 1 mm. the same 
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pressure of 6-5 atmospheres and is therefore no longer able. p ”“ 
properly, to compensate the reaction of substantial varia- 
tion in length of the test piece upon the recording clamping 
head of the machine. 
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diagrams for test pieces of 
4mm. diam. No. 1 with appar- 
atus (pressure 1.5 atmosph.). 
No. 2 without apparatus. 


Reproducibility of Effect and Eccentric Clamping.— 
According to recent works‘, other research workers have 
been unable to trace the observations at the yield limit 
described here and in previous works. 

According to the present observations, this should be 
attributable to the springing of the test machine, adopted 
by those workers, being much too hard to obtain the effect 
described (see also Fig. 6, diagram No. 6, and Fig. 9). As 
a matter of fact, resilient interlays were provided by 
Pomp & Krisch and also by Siebel & Schwaiger in the test 
machine, but these only showed a path of resilience of 
Imm. (Siebel), or 3-5mm. (Pomp & Krisch), per 100 
kilos. increase in load. This springing is too small and the 
springing employed much too rigid to permit of recording 
the actual course of stress without disturbance at the yield 
limit of mild steel. In the earlier tests, and also in those 
here under consideration, a springing was provided which 
allowed of 23 mm. (and 46 mm. respectively) extension per 
100 kilos. of loading. If we take 23 mm. as the minimum, 
which were also required with the hydraulic-pneumatic 
apparatus in conjunction with the 5-ton Amsler machine, 
this is equivalent to six and twelve times the resilience 
value employed by the workers mentioned. There should 
be no doubt that the effects described can be reproduced 
straight off when using such springing conditions, which, 
moreover, require to be adapted to the transmission ratio 
of the particular tensile machine employed (for exceeding- 
ly rigid machines a greater springing should be provided). 
On the other hand, the investigators mentioned express 
their suspicion that disturbing influences are apt to bring 
about the effect described. First of all, it is presumed 
that it might be eccentric strains in the test bar which 
cause a gradual yield of the material at the yield limit and 
that the test pieces require to be aligned prior to the test 
with Martens’ mirror instruments on both sides in order 
to obviate bending stresses. If this were so with the usual 
tensile test, it would only rarely be possible to observe the 
known phenomenon of a drop in load at the upper yield 
limit and this phenomenon would occur quite exception- 
ally with an accurately central load. In the usual tensile 
test (e.g., acceptance) however, it is immaterial whether 
the test piece is clamped with or without ball joint, the 
drop at the yield point is invariably observed with soft 
steel. 

i Pomp & KRiscu —Communications from the Kaiser W itheim-Institute, Diisseldorf 
Vol. XIX, No. 13, 1927. 


5 SIEBEL & SCHWAIGER, Metalliirtechaft, 9 July, 1937, 28. 16th Vol, 
c.f. Metallwirtschaft, 1136, 38, p. $85. 
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tested with the appar- 
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the yield limit. 


diagrams on test pieces of 
6 mm. diameter, with apparatus 
2 (pressure 6.5 atm). 


influence was partly present. In the vicinity of 2 mm. 
eccentricity, the stress-strain diagram showed a flatter 
course in the neighbourhood of the yield limit, although 
it still presented disturbances by a zig-zag course. In 
none of these cases did we obtain even approximately the 
known diagram recorded by the machine with a steady 
rise without acceleration or retardation as is the case with 
a softly sprung machine. It was, therefore, contrary to 
the surmise of the said research workers, not possible to 
find diagrams showing the described effect of a uniform 
course of the stress-strain line at the yield limit during 
these tests, a more detailed report on which will shortly 
be forthcoming. 


Yield Velocity at the Yield Point.—In order to check 
the yield velocity at the yield point of mild steel, using the 
hydraulic-pneumatic apparatus for comparison with the 
results obtained with the helical spring, tests were selected 
of 3-5mm. diameter similar to the earlier tests for a 
maximum loading stage of the machine of 500 kilos. With 
the test pieces previously examined, the test duration of 
which was 5 minutes, a maximum speed of flow at the 
yield point was determined 0-1 per cent. per second.® 


A measuring dial was incorporated between the clamping 
heads of the machine and by means of a stop-watch both 
the dynamometer readings and the indications of the 
measuring dial were read every five seconds and these 
results were transferred to the stress-strain diagram re- 
corded from the machine. According to diagram, Fig. 11, 
which was obtained with the hydraulic-pneumatic unit, 
the yield period at the yield limit between points 2 and 3 
came to about 20 seconds, and the yield velocity of the 
material in this test amounted to 0-13 per cent. per second. 
This value tallies very well with the previously determined 
maximum value (approximately 0-1 per cent. per second) 
if it be considered that the test duration in this case was 
not 5 minutes, but was shorter by about a quarter. The 
difference between this yield velocity at the yield limit 
and that of Pomp and Krisch, which was determined as 
approximately | per cent. per second to a maximum of 
17 per cent. per second, should be partly attributable to 
the fact that the test speeds applied by these scientists 
were appreciably greater. Furthermore, the softness of 


springing is here again not without appreciable influence, 
which, as already mentioned, this resilience was at best 
only about one sixth part of the value used for the tests 
under consideration. 
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Results 

It is evident from the available test results that by 
means of the newly-designed and tried hydraulic-pneu- 
matic apparatus, instead of mechanical springing (helical 
springing), an undisturbed stress-strain diagram is regular- 
ly recorded by the machine, without upper yield point, 
when testing mild steel, in conformity with the earlier test 
results. The investigations previously carried out are thus 
confirmed by the test results now available. The latter 
prove again that a steadily rising load occurs in the 
diagram at the yield point for mild steel solely by inter- 
posing a soft springing element between the clamping head 
of the machine and loading spindle. This will therefore 
militate against any surplus energy available causing a 
sudden increase in elongation, which, at high yield 


velocities, should entail a perfectly horizontal curve section 
in the diagram, joining up with the upper yield point. 

The so-called upper yield point drops out completely 
under these test conditions and the stress-strain curve 
passes direct into the so-called lower yield limit, without 
the material yielding under a load appreciably below a 
so-called upper yield point. Also the yield velocity, which 
has been indicated as approximately 0-1 per cent. per 
second in order of magnitude under static load, has been 
confirmed by these tests. 

Compared with the helical spring, the novel hydraulic- 
pneumatic apparatus permits the use of appreciably 
higher loads, so that after increasing the gas volume 
it will be possible to examine the yield point of perfectly 
normal test pieces of the usual diameters, under loads up 
to several tons very simply and with accurate results. 


Some “Rare’ Elements 


Frequently referred to as rare is a group of about twenty elements which are not really 

rare, but less familiar, actually many of them are available in abundance, but it is 

only in comparatively recent years that industrial applications have been found for 
them. Scme of these elements are briefly reviewed. 


as ‘“‘rare,” for a number of them are not only 

of comparative abundance but are more plentiful 
than such well-known metals as copper, lead, zine and 
magnesium. These facts are evidenced by H. Conrad 
Meyer* in a review of the economics of certain of the less 
familiar elements, dealing with beryllium, lithium, titanium 
and zirconium. 

The less familiar elements comprise a group of some 
twenty or more, a number of which are still of minor 
importance industrially, and none of the four named 
above is rare from the point of abundance, but 
such familiar elements as gold, silver and platinum are 
among the lowest in the scale of abundance. 

Although three-quarters of the so-called less familiar 
elements were discovered more than 100 years ago, their 
industrial applications are comparatively recent, generally 
within the last 25 years. Probably this belated recognition 
of their merits is attributable to inadequate methods and 
means of recovery and refining, the general belief that the 
ores were only available in strictly limited tonnages, and 
the failure to harmonise academic laboratory studies with 
commercial applications and needs. 

It is not improbable that many of the present well-known 
metals may, within the next half-century, become out- 
moded in favour of certain of the relatively more abundant 
but less known metals of to-day. Zirconium, for example, 
is more abundant than nickel, vanadium or copper ; actually 
it stands nineteenth in the table of abundance (which 
comprises thirty-five elements), is two and a half times 
more abundant than copper and thirteen times as plentiful 
as lead. Beryllium, however, is last in the table, sharing 
the same abundance percentage as cobalt and_ boron. 
Lithium is No. 27 in the table of abundance, and is more 
abundant than lead or zinc. Titanium is very high up the 
list, for if we disregard the eight elements which make up 
over 98°, of the lithosphere (that ten-mile deep section 
of the rocky crust of the earth), namely, oxygen, silicon, 
aluminium, iron, calcium, scdium, potassium, and magne- 
sium, then we find that titanium stands first in the table of 
relative abundance. 

The author pertinently points out that it should not be 
inferred that such quantities are now available for industrial 
purposes, or that it would be economically possible to 
extract the 0-004°,, of lithium in an average cubic mile 
of the lithosphere. 


7's less familiar elements should not be regarded 


Beryllium 
There are some seventeen beryllium minerals, some 
carrying as much as 19%, of this element, but the only 


® Ind. and Eng. Chem. Vol. 30, No. 4, pp. 431-436. 


commercial source has been the mineral beryl, a beryllium 
aluminium silicate which rarely carries more than 4-°35% 
beryllium metal. The separation of the beryllium oxide 
from alumina and its subsequent reduction to metal are 
relatively costly. It is possible that an intensive search 
for commercial sources of beryllium might lead to the 
discovery of deposits far greater than those at present 
known, and that beryl may become of secondary importance; 
one of the other beryllium silicates—such as phenacite 
which carries as much as 15-4°, beryllium metal, may 
be used as the chief beryllium ore. 

Lithium 

Lithium offers ample reserves and the choice of at least 
three well defined ores. These are lepidolite, a complex 
member of the mica group (2-5-5°, lithium oxide), 
spodumene, a lithium aluminium silicate (5-7°, lithium 
oxide), and amblygonite, a lithium aluminium fluophos- 
phate with a lithium oxide content of 7-75-8-5°%. All 
three are to be found in the pegmatites. 

Amblygonite is the most desirable ore from the point 
of view of the chemist, but is the least abundant. It is 
found principally in South Dakota with potential sources 
in Portugal, Australia and South Africa. Lepidite and 
spodumene are abundant. The South Dakota spodumene 
is frequently in the form of large, single well defined 
crystals, whilst the North Carolina deposits are in the 
form of relatively small crystals. Tabling, flotation and 
decrepitation processes have been the subject of experiment 
for spodumene, and it seems probable that the concentration 
of low-priced materials by froth flotation may prove best. 
The difficulty of maintaining a very narrow temperature 
range—and the sensitiveness of the material to small heat 
changes—together with the high ratio of fuel cost involved, 
may inhibit the use of the decrepitation process for 
commercial purposes, although admirable for laboratory 
results. During the last 33 years, the South Dakota mines 
have produced an average of 1,458 tons per year. There 
are deposits of spodumene in Argentina. Lepidolite is 
not greatly used as a source of lithium derivatives. 


Titanium 

The minerals ilmenite and rutile are the two commercial 
sources of titanium, the first being a ferrous titanite carrying 
about 31°, of titanium metal and the other is a natural 
dioxide with a content of approximately 60°, titanium. 

Large reserves of alluvial ilmenite are available, chiefly 
found along coastal plains where the beach sand is the 
product of eroded granite masses, such as the beach 
deposits in the province of Travancore, India. In the 
Virginia (U.S.) deposits the ore is associated with apatite 
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and rutile and the commercial value of the apatite, after 
separation, defrays part of the cost of production of both 
ilmenite and rutile. Rutile is found in the United States, 
Brazil and Australia. 


Zirconium 

One of the first industrial uses of this metal was the 
use of its oxide as a refractory and the actual use of the 
metal seems to have been in the form of its ferro-alloy to 
act as a deoxidiser for the removal of oxides, nitrides and 
sulphur in the preduction of high grade steel. Zirconium 
does not remain in the steel in the form of the oxide as is 
the case with aluminium, and does not combine as does 
silicon. Ductile zirconium metal is still expensive and is 
not yet preduced on a full commercial scale, but is avail- 
able in wire, sheet and foil. An excellent master alloy 
of zirconium and copper (14-16°,, zirconium) is competing 
with beryllium-copper alloys. 


Zirconium, too, has two main commercial sources, 
although there are at least twelve zirconium minerals 


and others in which it occurs as an impurity. The two 
most used for commercial purposes are zircon and the 
natural oxide variously known as Baddeleyite, Brazilite 
or zirkite. Zircon is the more abundant and, as with 
titanium, is found in large beach deposits throughout the 
world, the New South Wales deposits being the most 
important. Brazil is the only source of the natural oxide 
at present. This natural oxide appears on the market in 
large compact gray to blue-black masses carrying from 
70-75°,, zirconium dioxide, and in the form of water- 
worn pebbles containing 80-90°,, zirconium dioxide. The 
former is the more plentiful. 


Soviet Expedition to Holy Cross Bay 
Tue All-Union Arctic Institute at Leningrad is sending 
a geological expedition to Holy Cross Bay on the Behring 
Sea, to a region in which deposits of arsenic, tin, tungsten, 
molybdenum and other non-ferrous ores have been 
discovered. The expedition, which will draw up geological 
and topographical charts of an area of 30,000 sq. kilometres, 
is expected to complete its work in August, 1939. 


A.S.T.M. Forty-first Annual Meeting 
Durinec the week of June 27 to July 1, inclusive, the 
forty-first annual meeting of the American Society for 
Testing Materials will be held at Chalfonte-Haddon Hall, 
Atlantic City, N.J. To provide sufficient time for the 
presentation and discussion of the some 100 technical 
papers and reports on the programme, some 18 formal 
sessions are being scheduled. These sessions are developed 
so that the papers and reports covering specific materials, 
fields and topics will be grouped. The outstanding feature 
of the meeting is to be a Symposium on Impact Testing. 
Other interesting groups of papers to which separate sessions 
will be devoted involve radiographic testing, and water 
for industrial uses. 

The Symposium on Impact Testing is being developed 
jointly by the A.S.T.M. and the American Welding Society. 
Two sessions of the meeting will be devoted to the several 
papers covering specific topics. The symposium is intended 
as an effort to present an integrated series of papers 
covering the basic theories underlying impact tests, data 
on the factors affecting impact, and papers covering the 
practical application of impact tests to metals, organic 
plastics and welds. It is prompted by the extraordinary 
interest in the subject. Investigations have shown that 
the impact problem consists of three related effects, (1) 
shape or notch effects, (2) velocity effects, (3) temperature 
effects. The symposium will contain papers treating each 
effect from the standpoint of homogeneous materials and 
also for welds and a discussion of the basic theory under- 
lying all three. In addition, papers will be presented on 
the practical application and utility of impact testing in 
the prevention of failures in use. Broadly, the symposium 
will be an authoritative review of our present knowledge 
on impact failures and methods of test. 
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Oxygen Pressure Related to Steel 

Corrosion 
Tue effect of oxygen concentration on the corrosion rate 
of mild and stainless steels does not appear to have been 
studied to any great extent, but the results of recent 
experiments* show that for stainless steels in neutral 
solutions or in distilled water, the corrosion rate is slight 
and that in four solutions used there was a point of maximum 
corrosion which occurred at an oxygen pressure below one 
atmosphere. It was also shown that the corrosion rate 
increased with salt concentration, probably because the 
chloride solutions have a destructive action on protective 
films, the film destroying action of the chloride ion being 
wel! known. 

In these tests, carried out in America, stainless steel 
was tested under different oxygen pressures in distilled 
water, in neutral sodium chloride solutions and in a mixture 
of sodium chloride and hydrochloric acid; whilst mild 
steel was tested under different oxygen pressures in 
distilled water. All showed the same feature of exhibiting 
maximum rate of corrosion below one atmosphere oxygen 
pressure. 

It was assumed that the reason for a rapid decrease in 
corrosion rate at oxygen pressures above the maximum 
was that a more protective film was formed at the higher 
oxygen pressures. This assumption was substantiated 
by the behaviour of mild steel in distilled water, in which 
it was noted that, as the corrosion rate decreased from the 
maximum, the corrosion products became compactand hard. 

In a 3-5°, sodium chloride solution the corrosion rate 
of mild steel was approximately proportional to the 
oxygen pressure—as would be expected in circumstances 
when no protective film was present. 

The data on the corrosion rate of stainless steel in a 
mixture of sodium chloride and hydrochloric acid showed 
that the losses were greater than in neutral solutions, the 
corrosion rate at one atmosphere being slight and with 
maximum corrosion at an oxygen pressure below one 
atmosphere. This corrosion, in the sedium chloride- 
hydrochloric acid mixture in vacuo, was probably of the 
hydrogen evolution type. The solubility of oxygen 
decreases as the salt concentration increases, and it was 
found that the corrosion rate of mild steel under 0-2 
atmosphere oxygen pressure decreased as the salt con- 
centration was increased. 

The original intention was to investigate the corrosion 
of stainless steel in sea water, but the corrosion of stainless 
steel is generally slow in most circumstances and it was 
anticipated that the test periods might be reduced by 
increasing the oxygen pressure over the neutral salt 
solution, at the same time avoiding the alteration of the 
character of the solution from that found in normal service 
conditions, which is a point of possible error in attempting 
accelerated corrosion tests. 

The results were so interesting that the experiments 
were extended to include the observation of the effect 
of oxygen pressure on the corrosion rates of stainless and 
mild steel in distilled water and the solutions mentioned, 
using one kind of stainless steel and one kind of mild steel. 
The majority of the tests lasted eight days. 


Insulating Bricks 

Kingscliffe Insulating Products Ltd., 7, Parade Chambers 
East Parade, Sheffield, 1, have increased their range of high- 
temperature insulating bricks to make possible the hot face 
insulation of almost all type of industrial furnaces. This 
development enables bricks of the high temperature insulating 
class to replace the refractory lining of furnaces. The feature 
of this type of brick is that, on account of its low heat capacity, 
rapid heating and cooling of furnaces can, when necessary, 
be effected, whilst at the same time incorporating the 
advantages of ordinary insulation. For the same reason 
more accurate control of temperature can be achieved. Five 
grades of insulating bricks are available, each having a special 
field of application. 


Frese, Ind. Eng. Chem., Vol, 30, No. 1, pp. 83-4. 
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The Iron and Steel Institute 


Annual Meeting in London 


In many respects this meeting proved one of the most outstanding held in recent years ; 

not only were valuable papers presented, giving the results of research on many aspects of 

Production and on the mechanical and physical properties of ferrous materials, but a 

symposium on steelmaking, of a most comprehensive and significant character, proved of 

unusual interest, while a Report on rolling-mill time studies made the meeting exceptional. 
The work covered was much too extensive other than to summarise here. 


HE annual meeting of the Iron and Steel Institute, 

held at the Institution of Civil Engineers on May 4 

to 6 inclusive, proved of unusual interest, and 
attracted a very large number of members. The opening 
meeting, presided over by Mr. Alfred Hutchinson, who 
extended a hearty welcome to all attending, was essentially 
a business meeting concerned with the annual report and 
a financial statement. At the conclusion of the initial 
business Mr. Hutchinson, in a few well-chosen words, 
introduced the Rt. Hon. the Earl of Dudley, M.C., to the 
members present, and performed the induction ceremony 
to the chair as President of the Institute for 1938. Mr. 
Hutchinson referred to Lord Dudley’s ancestors and the 
interest they had taken in the development of various 
sections of the iron trade, and stated that the Institute was 
particularly fortunate that Lord Dudley accepted the 
invitation of the Council in view of the coming visit to 
America for the Autumn Meeting. 

Lord Dudley said he regarded it as one of his proudest 
moments to have been invited by the Institute to accept 
one of the greatest honours which it could bestow on those 
engaged in the iron and steel industry. He felt a particular 
responsibility in following one who had proved himself to 
be so energetic, and such an able president as Mr. Hutchinson 
had been. 

Following a vote of thanks to the retiring president by 
Sir W. P. Rylands and Mr. F. W. Harboard, officers and 
members of the Council were elected. Later, the President 
had the pleasant duty of presenting the Bessemer Gold 
Medal for 1938 to Dr. C. H. Desch as a mark of their great 
personal esteem, and also in recognition of the great 
services Dr. Desch had given to metallurgy and to the iron 
and steel industry. The Williams Prize for 1937, awarded 
to Mr. W. Geary for his paper on ‘* Hot-metal Practice in 
Five Melting Shops on the North-East Coast,’’ was also 
presented. This was the first occasion in three years that 
the latter award had been made, but Mr. Geary’s paper 
was the kind of practical paper envisaged by the founder 
of the prize. 


Presidential Address 


In the course of his address Lord Dudley referred 
particularly to South Staffordshire as an iron and steel- 
making district, tracing its history, and mentioned a few 
of the earlier pioneers to whom the industry owes much. 
Commencing with his ancestor, Dud Dudley, the author 
of “ Metallum Martis,”’ printed in 1665, giving an interesting 
account of the iron trade in those times, he mentioned such 
pioneers as Abraham Darby, Henry Coot and Joseph Hall, 
and then proceeded to discuss the modern steel age, which 
owed its inception to two fundamental inventions—the 
Bessemer process in 1856 by Henry Bessemer, and the 
open-hearth process in 1861 by Charles William Siemens, 
and which had such a profound effect on the manufacture 
of wrought iron. . 

South Staffordshire played an important part in the 
evolution and development of the two steelmaking 


processes in the transitional stage from wrought iron 
to steel. The work of its early pioneers should serve as an 
inspiration to the younger men engaged in the industry. 
When we try to look ahead into the future of iron and 
steelmaking, however, we wonder whether what is being 


done is in the best interests of the industry, and of the 
nation. We have voluntarily surrendered some of our 
individualistic habits without sacrificing our individual 
genius. By doing so we have developed the industry along 
the most reasonable and economic lines. 

Towards the end of his address Lord Dudley referred to 
the mineral deposits in this country, how well endowed 
we were for steel production with abundant coal supplies, 
and, in addition, the country was able to supply a larger 
proportion of its ore requirements than many other 
important steelmaking countries. We are blessed with 
wonderful natural resources, which must be developed at 
the right time and on the right lines. He mentioned large 
deposits of low-grade ores still largely unworked, particu- 
larly in the Banbury and Oxford districts, which some day 
will be of great value to the nation. He concluded on a 
note of confidence in the future prosperity of this great 
industry, which is so essential to the well-being and safety 
of the nation. 


TECHNICAL SESSIONS 

The technical sessions at this meeting were of an out- 
standing character; the first two days being devoted 
almost entirely to the symposium on steelmaking, which 
is a comprehensive review of British open-hearth practice. 
It deals with the representative plants in the principal 
steelmaking districts in a very informative way, and the 
authors of the various papers comprising the symposium, 
and the directors of the works concerned are to be con- 
gratulated on the wealth of information and data presented. 
The papers are essentially practical, and it says much for 
the good feeling behind this work that methods and 
practice in steelmaking in the many melting shops should 
be presented in such a useful form. For some years it was 
the custom to speak disparagingly of the British iron and 
steel industry and its plant and equipment; to-day, 
however, the industry must compare favourably with that 
in any other country, and this symposium tells a significant 
story of development and progress which is convincingly 
supported by accurate data. 

The symposium is much too extensive to review 
adequately here ; it will soon be published in a complete 
form together with all the relevant discussion, when those 
intimately associated with the making of steel by the 
open-hearth process will be able to give it very careful 
study, but elsewhere in this issue the various papers are 
summarised in order that the busy reader may grasp the 
salient features without unnecessary trouble. 

The report on the application of time study to rolling 
mills presented at this meeting is another very practical 
contribution on a subject which is not given the attention 
it should have. The results of time studies carefully made 
can be of great assistance to production, as is shown by 
the work done on the subject in some other countries. 
This report, which is also reviewed elsewhere in this issue, 
has been well received, and it is hoped that the Rolling 
Committee will continue these studies. 

The several research papers presented were reserved for 
the third day and in view of the pressure on time and 
the lengthy discussions on some of them only four were 
considered, but brief summaries of the papers in this 
section follow. 


x 
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Comparison of the Tensile Deformation 
Characteristics of Alloys at Elevated Temperatures 


This paper by Professor Charles R. Austin and Mr. H. D. 
Nickol, of the Department of Metallurgy, Pennsylvania 
State College, presents an investigation designed to obtain 
a survey of the high-temperature strength above a red 
heat of some of the alloys which may be considered as 
essentially high-temperature materials, and to present a 
study of the microstructural characteristics of the alloys. 
The paper is divided into two parts. The first part presents 
details of a new type of equipment for the comparative 
study of stress deformation time relationships of alloys 
at elevated temperatures. The behaviour of seventeen 
alloys at 600°, 700° and 800°C. under stresses ranging 
from 2,000 to 8,000 Ib. per sq. in. is indicated by tabulated 
data and by deformation-time curves arranged to illustrate 
the three classes of alloys studied :— 

1. Austenitic stainless 18/8 steels. 
2. Ferritic chromium-iron alloys. 
3. Konel-type alloys—K 42B and modifications. 

A few data are also included relating to resistance to 
deformation at 1,000°C., and at 950°C. in a hydrogen 
atmosphere. Consideration has been devoted to the 
reproduction of the test data, to negative dilatation of the 
alloys, to a comparison of results from single and multiple 
loading, and finally to the distribution of the data from 
tests exhibiting low and high rates of deformation. 

The second part of the paper provides a metallographic 
study of the effect of temperature and stress on stainless 
18,8 steels, chromium irons, and konel-type alloys. Details 
of the preparation of the samples and of the etching 
technique are described. 

A comparison of the general structural features of the 
alloys includes the observation that stress plays an 
important role in the rate of precipitation and aggregation 
of a disperse phase and hence in the high-temperature 
strength of alloys. There appears to be definite evidence 
that in chromium-iron alloys the rate of spheroidisation 
of ‘he small amount of carbide present is markedly greater 
at the higher stresses. An increase in the susceptibility 
to magnetism correlates with the decrease in strength 
and the increase in brittleness of the stainless 18/8 alloys. 

In a general discussion of the investigation, diagrammatic 
pictures are presented to show (1) the marked relative 
superiority of austenitic stainless steels over ferritic 
chromium irons in their resistance to deformation at 
elevated temperatures, and (2) the comparative deformation 
rates of the three classes of alloys and their general 
distribution with respect to creep rate, stress and tempera- 
ture. 


An Experimental Enquiry into the Interactions of 
Gases and Ore in the Blast-Furnace 

This paper is Part V. of a series dealing with this 
subject, and is concerned with the influence of hydrogen 
and steam at 450-850° C. The authors—Dr. Wm. A. Bone, 
Dr. H. L. Saunders, and Dr. H. J. Tress—consider the 
relative velocity measurements of the two main reactions 
in the blast-furnace, which measurements have now been 
extended to include the effects produced by additions 
of up to 2°, of hydrogen and steam to blast-furnace gas 
over a temperature range of 450° to 850°C. The results 
of these investigations show that both hydrogen and 
steam accelerate carbon deposition, and that hydrogen 
also accelerates ore reduction, whilst the influence of steam 
is less definite. 

The whole of the work was carried out on a comparative 
basis in order to avoid as far as possible differences in the 
physical state of the ore used in the numerous group of 
experiments from which the data were ultimately deduced. 
By alternating the experiments in any series between the 
‘wet and “dry” states, reliable comparative figures 
were obtained for the reaction velocities under all con- 
ditions and differences due to changes in the physical 
state of the ore could be eliminated. 
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The work shows that additions of 0-25°,, 0-5°,, 1-0% 
and 2-6°, of hydrogen or steam to a CaCl,-dried blast- 
furnace gas system materially increase the rate of carbon 
deposition at 450° C., the effect being more pronounced 
with hydrogen than with steam. In either case, however, 
a limit is being rapidly approached as the hydrogen or steam 
content of the system nears 2-0°,. Such additions of 
hydrogen or steam also widen the temperature range 
of carbon deposition in the system, especially as the 
degree of ore reduction progressively exceeds 50°,. Some 
of the carbon so liberated at 650° C. and higher tempera- 
tures may combine with the freshly reduced iron to form 
the carbide Fe,C. 

At all temperatures between 650° and 850°C. small 
additions of hydrogen to a CaCl,-dried ore-gas system 
increase the velocity of ore reduction, especially during its 
later stages. The slight influence of steam upon the 
velocity of ore reduction between 650° and 850° C. may 
be positive or negative according to the temperature and 
CO, content of the system, and small additions of either 
hydrogen or steam do not eliminate the trough of depression 
in the velocity of ore reduction at 750°C. previously 
observed with a CaCl,-dried ore-gas system; the depth 
of the trough decreases, however, as the CO, content 
of the gas phase rises. 

The paper is well illustrated with charts, graphs and 
diagrams. In carrying out the necessary experiments 
great care was taken to prevent any condensation of 
moisture from the system when using gases nearly saturated 
with water vapour at room temperature, the whole of the 
apparatus being mounted on a slate bench heated from 
below by three hot-water radiators so that the average 
temperature of all the component parts was several degrees 
higher than that of the air of the laboratory. 


Influence of Composition and Treatment on the 
Rate of Acid Attack on Mild Steel 


The influence of phosphorus, carbon, sulphur and copper 
on the rate of attack by 6°, sulphuric and 2°, citric acids 
on mild steels, both in the annealed and in the heavily 
cold-rolled conditions, is analysed in this paper by 
Principal C. A. Edwards and Messrs. D. Luther Phillips 
and D. F. G. Thomas. The steels were made in quantities 
of about 24]b. in a high-frequency induction furnace 
under carefully controlled conditions, and chill-cast in 
the form of thick plates suitable for rolling into packs 
of thin sheets, as in ordinary tinplate practice. 

The results can be classified in four groups: (1) The 
influence of varying percentages of phosphorous in steels 
containing 0-02°, of carbon upon the rate of attack by 
a 6-0°, solution of sulphuric acid, in which it was shown 
that a progressive increase in the phosphorus content 
form 0-14 to 0-124°, brings about a steady increase in 
the rate of acid attack on annealed samples; and that 
heavy cold-rolling has very little effect upon the rate at 
which steels in this group are dissolved in a 6-0°,, sulphuric 
acid solution, although there is just a slight indication 
that it causes an increase ; (2) The next consideration was 
the influence of phosphorus in the presence of increasing 
percentages of carbon upon the rate of attack in a sulphuric 
acid solution. This proved that the presence of 0-08, 
0-115 and 0-15°%, of carbon in steeis containing from 
0-01 to 0-12°%, of phosphorus causes a definite retardation 
in the rate of acid attack, on annealed samples, as compared 
with the series in which only 0-02°, of carbon is present. 
A rise in the carbon content from 0-02 to 06-08%, has a 
very pronounced effect, but further increases have little 
additional influence, as is detailed in the paper. Cold- 
rolling causes the rate of attack to be increased, the 
tendency appearing to be greater as the carbon content 
is raised; (3) The influence of phosphorus and carbon 
in steel upon the rate of attack in a 2%, solution of citric 
acid—increasing the carbon content reduced the rate of 
attack in annealed specimens, but only up to a certain 
percentage, and in the same way it was found that the 
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increase in phosphorus content up to a percentage limit 
increased the rate of attack, whilst the effect of cold-rolling 
was to cause a slight increase in the rate of acid attack ; 
(4) Study of the influence of varying the percentages 
of sulphur and copper in steels upon the rate of attack of 
solutions of sulphuric and citric acid were also made for 
annealed and for cold-rolled specimens. It was found 
that, for any given percentage of sulphur, increasing the 
copper above 0-005°, had a marked retarding effect on 
the rate of attack, and it appears that there is a critical 
percentage of copper which brings about the maximum 
degree of retardation in the rate of acid attack. Again, 
the effect of heavy cold-rolling was to increase the rate 
of attack, the tendency increasing as the percentage of 
sulphur is raised and as the copper content decreases. 


The Effect of Copper on Some Alloy Steels 


This paper, by Mr. R. Harrison, details the results of 
examination of the mechanical properties of a number 
of alloy steels containing from 1°, to 6%, of copper, in the 
oil-hardened and tempered and in the temper-hardened 
conditions. The maximum increase in hardness due to 
temper-hardening was obtained in a low-carbon steel 
containing 0-5°, of chromium and 1-6°, of copper. In- 
creasing the alloy content in order to obtain a higher final 
hardness introduced a tendency to air-hardening, and 
the temper-hardening effect was gradually masked by the 
softening due to normal tempering. 

The highest tensile strength obtained by temper- 
hardening alone—that is, in the absence of any air- 
hardening during normalising—was just over 50 tons 
per sq. in. The low Izod impact figures usually associated 
with the temper-hardening process were considerably 
improved by increasing the reheating time or temperature. 
Although temper-hardening may provide material of good 
properties when the composition and treatment are carefully 
chosen and may prove useful in particular cases, it is not 
likely to displace the usual methods of oil-hardening and 
tempering for ordinary materials of construction. 

It is shown that copper, however, may prove to be a 
useful alloy element in steels to be used in the hardened 
and tempered condition. Considerably higher tensile 
properties were obtained in a medium-carbon steel con- 
taining 1-0°, of copper than in a similar steel containing 
1-4%, of nickel, and the properties of a 3-4%, copper, 
0-9°%, chromium steel were slightly better than those 
for a 3-5% nickel, 0-9°% chromium steel. 

An interesting point adduced is that if difficulties in 
mechanical treatment result from the limitation of the 
forging temperature necessitated by high copper contents, 
a steel containing nickel or copper, free from these limita- 
tions, may be employed without detriment to the mechani- 
cal properties. 


Martensitic Grains in Rapidly-Cooled Ingot Iron 
and Mild Steel 


Martensitic grains in ingot iron do not cause embrittle- 
ment when formed from the lower range of temperature 
in which y-iron solid solution is produced, such as from 
850° C. The authors—Messrs. B. Jones and N. Gray— 
show that heating to a temperature of 875° C., however, 
results in an appreciable increase in volume of the 
austenitic areas and, on rapid cooling, dilute martensite 
is formed, chiefly in the neighbourhood of the grain 
boundaries. 

Two ingot irons and a mild steel were cooled at different 
rates from controlled temperatures, including the critical 
range ; the mechanical properties were determined and 
the results correlated with the microstructures. There is 
a well defined range of temperature in both ingot iron 
and mild steel which produces a marked embrittlement in 
quenching from those temperatures. Low impact values 
found in mild steel rapidly cooled from temperatures 
coinciding with the Ac, point and above it are due to the 
presence of martensitic grains, the characteristics of which 
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are illustrated and discussed. Reference to the work of 
other investigators is given. 

The brittle range in rapidly-cooled ingot iron occurs 
only in the upper temperature range of the ferrite- 
austenite zone of the equilibrium diagram, and is confined 
to temperatures of 875-900° C. Heating to the tempera- 
ture range stated results in the spreading of the austenitic 
areas, and on rapid cooling the martensitic areas formed 
are spread over a larger area and by dissociation interfere 
with the grain boundaries of the ferrite, giving rise to 
very low notched-bar impact values. A more precise 
explanation of the peculiar structures found by other 
workers in rapidly-cooled ingot iron is given. 

A complete analysis of the materials used is detailed, 
including gases and non-metallic inclusions, and an 
appendix describes the method used for the determination 
of oxygen. The main features include the solution of the 
steel in molten aluminium in a reducing atmosphere, 
using apparatus readily available in a steelworks laboratory. 
The results obtained, even on killed steels, compare 
favourably with those produced by the more expensive 
method of hot extraction in vacuo. 


The Effect of Chromium and Carbon Contents on 
the Co-efficients of Thermal Expansion of 
Chromium Steels 


In this paper by Messrs. J. A. Jones and W. C. Heselwood, 
the construction of a sensitive dilatometer for the accurate 
determination of coefficients of thermal expansion up to 
1,000° C. is described, and the results are presented of 
measurements of the coefficients of expansion of two 
series of chromium steels; these being low-carbon steels 
containing up to 32°, of chromium, and medium-carbon 
steels containing up to 19%, of chromium. 

With increasing chromium content, the low-carbon 
series shows a continuous decrease in the expansion co- 
efficients ; but, in medium-carbon series; the effect of 
chromium additions up to approximately four and a 
quarter times the carbon content is to increase the values 
of the thermal expansion coefficients, especially at the 
lower temperatures, whilst further additions of chromium 
have the effect of lowering the values, the general form 
of the curves becoming similar to those obtained for the 
lower-carbon steels. It would appear that this phenomenon 
is associated with the ratio of the chromium to the iron in 
the carbides present in the steels. 

The tests were carried out in a specially constructed 
dilatometer. In principle, the differential expansion 
between the metal specimen and similar specimens of 
fused silica were arranged to rotate a mirror by means of 
suitable extension rods. The rotation of this mirror was 
observed by the usual telescope-and-scale arrangements. 


Solidification in Open-Topped and Closed-Topped 
Ingot Moulds 


This paper is by Bernhard Matuschka, of Ternitz, Lower 
Austria. He first discusses certain factors which exert a 
profound influence on the piping of steel ingots; the 
influence of casting temperature and of the ratio of the 
ingot weight to that of the ingot mould are considered at 
length. Graphical data are presented with respect to the 
momentary volumes of solidified steel to momentary heat 
loss and to the course of solidification in ingots of different 
diameters. It is demonstrated that freezing and piping 
proceed rapidly both at the commencement and shortly 
before the completion of the solidification process. 

In dealing with the mechanism of piping, it is stated 
that piping originates from and pre-supposes a contractile 
process in the liquid or solid state of the ingot. The effect 
of thermal contraction phenomena in the ingot upon the 
formation of the pipe are considered with particular 
reference to the influence of the shrinkage of the frozen 
ingot skin upon the course of solidification of the still 
molten interior of the ingot. Explanations are advanced, 
based on the interference introduced into the normal 
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thermal contraction of the molten steel by the mechanical 
and physical influence of the solidified ingot skin and by 
the ferrostatic pressure of the molten metal, for certain 
structural peculiarities and for the occurrence, under given 
conditions, of gas evolution and the formation of blow- 
holes. 

The effect of ingot shape upon the characteristics of 
segregation and of blow-hole formation is examined. It 
is shown that relatively small variations of pressure exert 
an appreciable influence on the capacity of a steel ingot 
for retaining gases in solution. Solidification in open- 
topped moulds and the maintenance of an open pipe by 
means of a heat-generating medium assists in the production 
of a dense steel free from flaws. It is also demonstrated 
that slight decreases in pressure arising as a result of the 
solidification process in the body of the ingot may lead to 
gas evolution of a type producing abnormal piping and 
detracting from the quality of the steel. 


The Exact Quantitative Estimation of Ferric Oxide 
and Sulphide Sulphur in Basic Slags 


The authors of this paper, who are Messrs. E. Maurer 
and F. Haderer, of the School of Mines at Freiburg, Saxony, 
make brief reference to the literature of the subject. They 
made twenty-two melts of synthetic sulphur-containing 
slags to determine the sulphide sulphur content, first 
without tin, and secondly with tin added to the dissolving 
acid, and these showed that the error increases with 
the ferric oxide content of the slag. The latter was 
determined on the one hand indirectly by the method 
of O. Quadrat and on the other hand directly by the 
method of W. Faber. 

In all the experiments the iron oxide content was found 
to be smaller when using the latter method than with the 
former, so that even a small addition of mercuric chloride, 
as recommended by Faber, fails to prevent the nascent 
hydrogen sulphide produced by the acid solution from 
reacting with the iron oxide. It is further shown by 
direct experiment that the method of O. Quadrat does, in 
fact, yield perfectly accurate values for the iron oxide 
content. 

The examination of the slags covered the quantitative 
determination of silica, calcium oxide, magnesium oxide, 
sulphide sulphur (in some cases, also, the total sulphur and 
the sulphate sulphur), the total iron content and its two 
oxides. The estimations of the silica, calcium oxide, 
magnesium oxide, total iron, total sulphur and sulphate 
sulphur were carried out in the usual way. 

Referring to the method proposed by Faber for the 
direct estimation of ferrous iron, the results indicated that 
when using this method only 47-8°, of the sulphide sulphur 
in the slag is converted into mercuric sulpho-chloride, 
while 52-2°,, in the form of hydrogen sulphide, goes to 
the reduction of the ferric iron. Also, the mercuric sulpho- 
chloride formed itself consumes potassium permanganate 
in the titration, and this gives rise to a further increase in 
the quantity of ferrous iron estimated by direct titration. 
These disturbing influences will increase with the amount 
of sulphide sulphur contained in the slag. 


The Atmospheric Corrosion of Galvanised Iron 
Wire and its Bearing on Specification Testing 
The question of specification testing is of great importance 

to the large user of galvanised wire. In Britain, the copper 

sulphate dipping test (Preece test) still enjoys favour. 

The author, Mr. C. E. Richards, shows that the Preece 

test is of little value in determining the resistanc cf a 

wire to atmospheric corrosion. It discriminates unfairly 

against some coatings and flatters others. The predomina- 
ting factor in the life of a galvanised wire in a given 
atmosphere is the thickness of the zine envelope, and 
characteristics such as the purity and ductility of this 
coating are of minor importance. 

The lives to be expected of wires in different types 
of atmospheres are calculated, and estimates are given of 
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the cash value of adequate galvanising for a typical wire 
structure. Savings of the order of 25°, are shown for 
this structure, in which the cost of the wire is only about 
10%, of the original cost of erection. The economy is due 
to the saving on labour costs resulting from fewer renewals. 

The wide disparity between the rates of failure in 
industrial and rural areas is demonstrated, and the fact 
that under certain circumstances even bare iron patches 
are of little importance is shown. Laboratory investiga- 
tions have given interesting results, but have been of 
little help in suggesting specification tests. A plea is made 
for discarding the Preece test on wires in favour of a 
stripping test. The ductility test as at present specified 
(B.S.S. 443) is useful and should be retained. 

At the commencement of the work, supplies of wire 
were obtained from a representative selection of manu- 
facturers and from time to time wires submitted by other 
makers have been tested. The results of such tests are 
included in the paper. The gauges of wire under con- 
sideration are No. 8 S.W.G. and No. 14 8.W.G. of the 
type used for stay wires, and some results that were 
obtained on another size of wire have been included as a 
matter of interest. 

The question of using stainless-steel wire in certain 
districts has been considered. The author concludes that 
the fundamental consideration in the specification for a 
galvanised wire should be the thickness of the coating 
and that it seems to be immaterial whether the average 
thickness is measured or the minimum thickness, as these 
two figures bear a fairly definite relation to each other ; 
that the copper sulphate dipping test is not satisfactory, 
as it permits the acceptance of low-grade galvanised wire 
on an equal footing with high-grade wire: that by 
stipulating a minimum thickness of galvanising, substantial 
financial saving may be achieved at negligible cost ; and 
that any specification for high-grade galvanised wire 
intended for outdoor exposure should include a clause 
relating to the minimum thickness of zine. 


Tin Consumption 
WorLD apparent consumption of tin in the first two 
months of this year,* at 26,400 tons, is 5,100 tons lower 
than the consumption for the corresponding period of last 
year, while world production has fallen by only 1,500 tons 
to 26,800 tons. Consumption statistics for the United 
Kingdom are available up to the end of March, and these 
show a decrease of 31°, from 6,354 tons in the first quarter 
of 1937 to 4,378 tons in the first quarter of the current year. 

Considering the twelve month periods ending February, 
1938 and February, 1937, respectively, the largest increase 
in apparent consumption is shown by the U.S.S.R., which 
took 26,722 tons against 10,236 tons. Consumption of 
tin in the U.S.A. increased by about 44°, vo 80,388 tons, 
and in the United Kingdom by 13% to 24,483 tons. In 
France, it decreased by 14-8°%, in the year ended, February, 
1938, but there were increases in Germany, 30-7% ; 
Japan, 18-3°,; Italy, 15-9%; India, 23-7%,; Canada 
15-6% ; and, Sweden 25-8%. 

Tin is now being mined in Italy, an output of 75 tons 
having been recorded in 1937, while this year the rate 
of production has increased to about 20 tons per month. 
An output of 97 tons of tin was recorded for Peru in 1936, 
and this increased to 195 tons in 1937. No figures are 
available for the current year. 


* April Statistical Bulletin of the International Tin Research and Development 
Council, issued by the Hague Statisticai Office, 


Representation in Great Britain 


Metallurgical Engineer, familiar with British ferrous and 
non-ferrous metallurgical industries, desires to represent 
a Continental firm of repute, manufacturing presses, 
forging machines, shears, wire drawing machinery or 
general manipulative machinery. Address communica- 


tions to Box No. 55, Kennedy Press Ltd., 22, Albion Street, 
Gaythorn, Manchester, England. + 
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Cartelisation in the World Aluminium 


Industry’ Part Iv 
By Robert J Anderson, D.Sc. 


The disparity between the extensive possibilities of production and the limited possibilities 
of consumption has long presented an economic problem, and the cartel movement is an 
effort to contrel producing and marketing activities. This article reviews further primary 
producing companies and their subsidiary producers and holding companies and includes 
a chart showing the relations of the various concern: with the Alliance Aluminium Cie. 


All Rights Reserved, including the right of translation into foreign languages. 


n Sweden the A.B. Svenska Aluminium-Kompabiet 
began to produce aluminium in 1934. This company 
is a subsidiary firm of the Norsk Aluminium Co. (Alum- 

inium Ltd.). The works was designed for output of about 
2,000 tons a year. Another new reduction works is that of 
the Manfred Weiss A.-G. in Hungary. Production was start- 
ed in 1935, and the projected capacity is about 6,000 tons. 
In Jugoslavia the Fabrika Aluminuma A/D was founded 
in 1935 to build a plant with an initial capacity of 1,000 
tons. Production was begun in 1937. The British 
Aluminium (Australia) Pty., Ltd. was formed in 1936 by 
the British Aluminium Co. Ltd. and the Electrolytic Zine 
Co. of Australasia, Ltd. to produce aluminium in Tasmania. 
Also, a company has recently been organised for the 
production of aluminium in British India. In addition 
there have been proposals lately to nroduce the metal in 
China, Czechoslovakia, Greece, Holland, New Zealand and 
Rumania. 


TABLE III. 
or ALUMINIUM (a) AS RELATED TO 
THE RECENT BustNess CYCLE. 
Figures in Metric Tons. 


Country. 1929. 1933. 1935. 1936. 
2,700 .. 2,400... 3,000 
42,000... 16,200... 20,600... 26,900 
29,000 .. 14,500 .. 21,900 .. 27,000 
Germany ...... 33,300 .. 18,900 .. 70,70) .. 97,400 
— .. — .. 300... 800 
7,000... 13,100 .. 15,100... 15,900 
— — 4,700 .. 7,500 
29,100... 15,500 .. 15,300 .. 15,500 
Soviet Union... — as 4,400 .. 24,500 .. 37,900 
1,000 1,100... 700 
— 1800 .. 1,800 
Switzerland .... 20,700 .. 7,500 .. 11,700 .. 13,400 
United Kingdom 13,900 .. 11,000 .. 15,100 .. 16,600 
United States .. 103,400 .. 38,600 .. 54,100 .. 102,000 
World totals ... 282,100... 141,900 .. 259,500 .. 366,40 


(a) Metal Statistics, 1927-1936, Metallgeselischaft A.-G, 


| Niance | output in 1936 was the largest 
Switzerland on record and exceeded that 
T in 1929 by about 27%. In the 
Numinwm Muance period 1927-1937 the number of 
= aluminium - producing countries 
— increased from nine to fifteen. 
ey tn nny of Canada, itd. World capacity at the end of 1936 
. 
Alais, Froges et Camargue }+ a is estimated at 400,000 tons, and 
plant to produce upwards of 
100,000 tons more is in process of 
ae lurgie et des : construction or has been projected. 
France Tapen Auminiom Fig. 1 is a chart which lists the 
— gy companies producing primary 
ne Or Dat Norse aluminium in 1937, their subsid- 
United Kingdom Nerwa — iary producers, holding companies 
{>} —* and the admitted relations of these 
qihe North British WA Vigelands Brug various concerns to the Alliance 
United Kingdom | leaner Aluminium Cie. 
a Passing now to a consideration 
f pri be observed 
Societa Nazionale} Fabrique d'Aluminium] Aluminiumwerke] [~Fabrika of prices, it may observ 
dell’ Aluminio M S.-A. Manfred Weiss A- 
6. that the policy of the third in- 
7 ternational cartel has been follow- 
ed by the Alliance Aluminium Cie. 
Minerania ed Agricola Anonima Japan Manchuria Aluminium Co, Combine of America The prices fixed by the third cartel 
—ttaly__ have been given in a previous 


Fig. 1\—World producers of primary aluminium, subsidiary produc- 
ing firms, holding companies, and admitted cartel relations (cf. text). 
Arrows indicate the directions of financial control. 


Some extensions, not previously referred to, have been 
made or planned by affiliates of the Alliance Aluminium 
Cie., particularly by subsidiary companies of Aluminium 
Ltd. The French producers have been prosecuting a 
programme of modernisation for some years and have been 
gradually concentrating operations in their best plants. 

Table I{I gives the output of primary aluminium by 
countries for several recent years. It shows the sharp 
drop from 1929 to 1933 (the year of low output during the 
last industrial depression) and the marked increase later 
with the improvement of business. The figures may be 
compared with those given in Tables I and II. World 


* Continued from April issue, page 233, 


paragraph. As there stated, the 
price of primary aluminium was 
reduced from £118 to £85 a ton 
over the period 1926-1930. In January, 1932, the price was 
reduced from £85 to £80 (gold). In England, however, 
the price had been raised from £85 to £95 (paper) in October, 
1931—after devaluation of the currency ; in September, 
1932 it was advanced to £100 a ton. The price of £80 
(gold) was reduced about 10°, in 1934 by producers in 
several countries. In the same year the Alliance Aluminium 
Cie. reduced the price for internal settlements from £73 
to £63 (gold). The relative movements of prices for 
aluminium and other non-ferrous metals over the decade 
1926-1935 may be noted in the present connection. 

The yearly average prices for primary aluminium in 
Germany for the vears 1926, 1929, 1932 (1933), and 1935, 
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were 2-288, 1-9, 1-6, and 1-44 marks a kilogram, respec- 
tively. Thus, the decline in the 10-year period amounts 
to about 38°,. In the United States, the prices for the 
same years were 26-99, 23-9, 23-3, and 20-5 cents a pound, 
respectively. The reduction in price over the period is 
about 24°,. No advances were made during this time. 

Excepting the short-lived boom in copper during 1929, 
prices of non-ferrous metals in general exhibited a downward 
trend over the period 1926-1933. With reference to the 
yearly average prices in the New York market the declines, 
expressed as approximate percentages, from 1926 to the 
low points in years (1932 or 1933) of the last depression 
for three non-ferrous metals were as follows: lead, 62% ; 
tin, 53°,; and zine (St. Louis), 57°. In the London 
market the corresponding declines were approximately 
as follows: lead, 60°, ; tin, 53°, ; and zinc, 60°,. The 
price of electrolytic copper at New York advanced about 
31°, over the period 1926-1929 and then dropped about 
69°, from 1929 to 1932. At London, the respective 
movements tor best selected copper were approximately 
26 and 

Prices of all non-ferrous metals except aluminium 
advanced considerably from the low levels of 1932-1933 
with the recovery in trade. Referring to the average 
yearly quotations in the New York market, the upward 
movements of prices, expressed as percentages of the 
changes from 1932 (or 1933) to 1935, for the several non- 
ferrous metals were about as follows: electrolytic copper, 
56°, ; lead, 28°, :; tin, 30°, ; and zine (St. Louis), 38%. 
The corresponding advances in the London market were 
approximately as follows : best selected copper, 41°, ; lead, 
24%; tin, 66%; and zinc, 4%. 

These comparisons are inaccurate on account of changes 
in the values of currencies, but they serve well enough 
for the present purpose. 

The average prices of copper, lead, and zine for 1936 in 
both the American and British markets were appreciably 
higher than for 1935, but the average price of tin declined. 
New high prices on the recovery movement were recorded 
for all these metals in March, 1937, when the price of 
copper advanced to 17 cents a pound. In the United 
States the Aluminium Company of America raised the 
price of primary aluminium | cent a pound on March 1, 
1937—an increase of about 5°,. The price was then still 
lower than the average for 1932. In Germany the home 
price for primary metal was reduced from 1-44 to 1-33 
marks a kilogram on July 1, 1937—a decrease of about 
7-5°,. During 1936 the price of aluminium advanced in 
France from 9-5 to 11-25 frances a kilogram. This move- 
ment was connected with the devaluation of the currency. 

A discussion of the long term development of aluminium 
prices has recently been given in another place® which may 
be consulted for further details. 

The evidence afforded by the available data shows that 
the price of aluminium has remained relatively stable 
over the last decade as contrasted with the wide fluctuations 
in the case of the other non-ferrous metals. It is also 
clear that the aluminium producers have substantially 
lowered the price of raw metal during this period. The 
third international cartel and the Alliance Aluminium Cie. 
have, therefore, adhered to their announced policy 
concerning prices. 

Since 1931 leading producers of aluminium have been 
active in promoting agreements in respect of semi-finished 
and finished manufactures. The object has been to 
regulate competition throughout the working-up industry, 
not only at home but also in countries where primary 
metal is not produced. For example, an agreement was 
effected in 1936 covering the marketing of aluminium 
wares and the supply of raw metal in the Scandinavian 
countries. Detailed consideration of what has been 
accomplished and proposed in the field of manufactures 
is beyond the scope of this paper. As indicative of further 


5 Anderson, 
vol. 16, 1937, Pp 
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that rationalisation for manufactures is considered necessary 
both by the Alliance Aluminium Cie. and by non-integrated 
companies in the processing and fabricating branches of 
the aluminium iridustry. 

Co-operation between stockholders of the Alliance 
Aluminium Cie. is illustrated by a situation which resulted 
from the Ottawa Conference and the imposition by the 
United Kingdom of an import duty on aluminium. Under 
the British Tariff Act, metal from Canada is admitted free. 
Considerable quantities of Aluminium had been exported 
to England from Switzerland by the Aluminium-Industrie 
A.-G. In order to avoid the duty and also to eliminate 
unnecessary transport an agreement was made between 
the Swiss producer and Aluminium Ltd. It was arranged 
for the Aluminium-Industrie A.-G. to deliver metal to a 
rolling mill in Switzerland owned by Aluminium Ltd., and 
for the latter to supply Canadian aluminium in England 
for account of the former company. Subsequently, the 
Aluminium-Industrie A.-G. founded the Anglo-Swiss 
Aluminium Co. Ltd. in England to handle sales there. 
Likewise, in 1932, Aluminium Ltd. and the Aluminium. 
Industrie A.-G. participated in establishing Aluminium- 
Walzwerk fiir China A.-G. to operate a rolling mill in 
China. 

A cartel agreement among Swiss, German. and 
Czechoslovakian manufacturers of aluminium foil was 
concluded early in 1937. 


National Organisations 


Apart from the situation which developed in France 
about 30 years ago, circumstances have hitherto 
obviated the organisation of national cartels in the 
primary aluminium industry. It may be remarked 
parenthetically that the present situation in Japan suggests 
the advisability of forming a national cartel there. As 
pointed out previously, nearly all output of primary metal 
has so far been made in the separate countries by a single 
company or by a dominant concern or group. Conditions 
in the processing branches of the industry have, however, 
been quite different, for numerous small firms have taken 
up the production of semi-finished or finished manufactures. 
These firms are dependent, either directly or indirectly, 
upon the large primary producers and/or secondary 
aluminium remelters for supplies of raw material. 


As is known, cartellisation as a solution for economic 
difficulties has been applied most extensively in Germany, 
and cartels or related associations have been established 
there by numerous industries. As might be expected, 
therefore, various branches of the aluminium working-up 
industry in that country have founded national organisa- 
tions of the cartel type. This also applies to certain other 
countries of Continental Europe. Some of these associa- 
tions are, however, poorly adapted for administration under 
cartel principles because of conditions inherent to their 
structure or to the kind of manufactures. Organisations 
of companies engaged in the manufacture of aluminium 
products in several countries have generally been similar 
to the usual trade association. On the whole, the 
motivation toward cartellisation in the aluminium working- 
up industry of Germany has been over-capacity for 
production in relation to the demand. At the same time 
a connected incentive has been the desire to increase 
exports. 

All the cartels and cartel-like organisations of companies 
which manufacture semi-finished and finished aluminium 
products can not be discussed in detail here, but the more 
important ones are mentioned in the following paragraphs. 
Reference is also made to a few typical associations 
organised for trade or sales purposes. 

Aluminium sheet rolling mills in Germany have been 
organised in the Aluminium-Walzwerksverband which 
includes practically all companies. This cartel has nego- 
tiated agreements with the producers of aluminium on the 
one hand and with the manufacturers of finished wares on 
the other, Also, it has regulated the price and sale of sheet. 
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Another organisation, called the Reichsband der deutschen 
Aluminiumwaren-Industrie, combined aluminium fabri- 
cators, including makers of utensils, stamped articles, and 
related goods. Aluminium foil rollers have been united in 
the Aluminiumfolien-Verband, and sand foundries in the 
Leichtmetall-Gussverband. Other associations include the 
Export-Verband fiir Aluminium-Halbfabrikate, the 
Leitaluminium-Verband, and the Aldrey Ring. Still other 
organisations embrace manufacturers of aluminium powder, 
die castings, equipment, ete. The Aluminium-Zentrale 
G.m.b.H. was founded in 1931 as an institution for 
propaganda and research with the object of promoting the 
use of aluminium and its alloys. In 1935, the Aluminium- 
Verkaufs-Gesellschaft m.b.H. was established as sole sales 
agent for aluminium produced by the Vereinigte Aluminium- 
Werke A.-G. and the Aluminiumwerk G.m.b.H. 

The Alluminio Societa Anonima is an Italian sales agency 
which was formed jointly by the Societa Italiana dell’- 
Alluminio and the Societa Alluminio Veneto Anonima 
(subsidiary companies, respectively, of the Montecatini 
concern and the Aluminium-Industrie A.-G.). These two 
producers also participated in establishing the Lavorazione 
Leghe Leggere S.A. for the manufacture of aluminium 
products and the development of their markets in Italy. 
French makers of copper and aluminium wire are joined in 
the Union des Tréfileurs de Cuivre et d’Aluminium. In 
England aluminium wares fabricators are united in the 
British Aluminium Hollow Wares Manufacturers’ Associa- 
tion. This organisation has co-operated with foreign 
makers in working out standards for aluminium utensils. 

Up to date, few trade associations have been formed in 
the aluminium working-up industry of the United States. 


New Gold Milling Plants in Canada 
SEVEN new gold milling plants have entered production 
in Canada since the commencement of the year, according 
to a statement issued recently by the Dominion Department 
of Mines and Resources at Ottawa, and twenty-three 
others, now under construction, will be in operation by 
the end of the year. The thirty plants will have a combined 
capacity in excess of 5,700 tons of ore daily. Besides, 
there are several other gold properties which may possibly 
be equipped with milling plants during the year, and 
expectations are that, by the close of the year, a total 
of at least 163 gold milling plants, with a combined daily 
capacity of 51,500 tons, will be in operation throughout 
the Dominion. This is a capacity increase of more than 
10°,, as compared with the close of 1937, and of 30%, as 
compared with that of 1936 and makes allowance for 
intermittent producers. 

In British Columbia three gold mills with a total capacity 
of 225 tons are under construction, and another on the 
Big Missouri property, with a capacity of 500 tons, has 
just been completed. Last year six gold properties 
with a total milling capacity of 345 tons entered production 
in the province. In Saskatchewan, the 1,000-ton mill on 
Consolidated Mining and Smelting Company’s Box property 
in the goldfields area is nearing completion, and will be in 
operation within the next few months. In Manitoba the 
Gurney mine entered production last year, but there are 
no mills under construction at present. 

xold mills completed in Ontario since the first of the 
year and under construction, number eighteen, with a 
combined daily capacity of 2,620 tons. The list includes 
Kerr Addison, Hardrock, MacLeod-Cockshutt, Madsen 
Red Lake, Hallnor, Cline, Moneta, and Tombill. Last 
year thirteen gold plants with a total capacity of 1,400 tons 
entered production in the province. Two gold properties, 
in Quebec, namely Sladen Malartic, and Pan Canadian 
entered production since the commencement of the year, 
and mill construction is under way at the East Malartic, 
Lapa Cadillac, and Lake Rose properties. Last year the 
Sigma, and the Cournor mines were added to the list 
of gold producers in that province. 
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The Aluminium Wares Association was established in 1922 
by manufacturers of utensils. More recently the Aluminum 
Research Institute was founded by the leading secondary 
aluminium remelters. Other trade organisations include 
the Aluminum Association and the American Die Casting 
Institute. Tendencies toward cartellisation in the United 
States appeared in 1933 with the codification of industries 
under the National Industrial Recovery Act. This, in 
effect, authorised ‘“ reasonable’ restraint of trade. As a 
result of this law the American aluminium industry as a 
whole and the secondary branch as a separate unit were 
organised under codes of “fair competition.” But the 
decision of the Supreme Court in the Schechter case 
rendered the codes invalid, and they consequently 
disappeared. In general, cartel-like associations are still 
illegal in the United States under the anti-trust laws. 
Conditions in the production of semi-finished aluminium 
manufactures make ineffectual the competition of weak 
independent companies. Sooner or later, most of these 
can hardly fail to be forced out of business or be absorbed 
by large firms. Stronger independent companies tend to 
come under the influence of, or be consolidated with, the 
primary producers. This is consonant with the concen- 
tration movement which, during late years, has gained 
increased impetus throughout the metal industries. With 
reduction in the number of companies engaged in the 
first stages of processing aluminium, the markets for 
semi-manufactured products can be regulated more 
effectively within individual countries. This is prerequisite 
to international agreements covering such products. In 
the same way the markets for some finished goods may be 


better regulated. (Fo be 


No recent information is available as to proposed mill 
construction in Nova Scotia. Last year twenty mills 
with a total capacity of 770 tons daily were in operation in 
the province, many of which, however, were intermittent 
producers. The Montague, Seal Harbour and Guysborough 
properties are the three largest regular producers in the 
province. Northwest Territories will record its first 
commercial production of gold this year when the mill on 
Consolidated Mining and Smelting Company’s Con property, 
in the Yellowknife River area, enters production. Con- 
struction of the mill has been completed. 


Interesting Construction Details of the 
New American Streamline Trains 


THE two new 110-m.p.h. streamline trains—the City of 
Los Angeles, and the City of San Francisco—have 17 cars, 
of which the first three comprise the 5,400-h.p. locomotive. 
There are three units of 1,800 h.p., each unit having two 
V-type, 12-cvlinder, two-cycle Diesel engines of 8-in. bore 
and 10-in. stroke, with seven-bearing crankshaft, drop- 
forged connecting-rods, needle-bearing gudgeon pins, 
aluminium pistons and delivering 900 b.h.p. at 750 r.p.m. 

The total weight of the three power-unit cars, complete 
with fuel, water and sand, is approximately 391-5 tons. 
Superstructures, including interior and exterior panelling, 
are of aluminium alloy. The truck assemblies are inter- 
changeable, the frame and swing bolster being of cast steel : 
the 36-in.-diameter wheels are of low-carbon, high-molyb- 
denum steel, and mounted on three axles with 6 in. x Llin. 
journals. 

To improve riding qualities, and to increase stability on 
bends at speed, a new type of suspension has been adopted. 
The chassis frame is supported at four points by twin 
group coil springs of silico-manganese steel, these being 
mounted on four equalisers carried by the journals. The 
bolster casting is supported at each corner by two elliptic 
springs of chrome-vanadium steel which ride on two 
welded spring planks carried by hangers pivoted from the 
outside of the chassis frame. Four hydraulic shock absorbers 
are fitted. 


yd 
ays 


26 METALLURGIA 


May, 1938 


Improvements at South Durham Iron 


and Steel Works 


New Coke Ovens and By-Products Installation at the West Hartlepool 
Works of the South Durham Steel and Iron Co., Ltd. 


The exceptionally heavy call for iron and steel necessitates continual improvements to existing 
plant, and the installation of modern equipment to take advantage of the most economical 


methods of production. 


In this article is given a brief description of an installation of 


Gibbons-Kogag compound silica coke ovens and by-product plant which has recently been put 
into operation as a contribution to facilitate production. 


General view of complete coking installation (Gibbons-Kogag system), West Hartlepool Works, 
South Durham Steel and Iron Co. Ltd. 


of iron and steel in recent years have been of a high 

order. Plants have grown larger and more efficient ; 
better co-operation is displayed between the various 
sections of the industry, and recognition of the principles 
of fuel economy is now firmly established. Practically 
every manufacturer has or is carrying out some major 
development scheme, primarily with the object of increasing 
production by the adoption of the most economical and 
efficient operations available, with due regard to the 
conditions existing in any particular plant. Included in 
these is the South Durham Steel and Iron Co., Ltd., but, 
as in many other instances, the increasing demand for iron 
and steel has necessitated further developments, and in 
1936 this Company decided to put into operation the blast- 
furnace plant at Seaton Carew to provide basic iron. For 
this purpose improvements to the existing blast-furnace 
were necessary, and to ensure economical operation it was 
decided to instal new coking plant. 

South Durham Steel and Lron Co., Ltd., was formed on 
December 28, 1898, on the amalgamation of three companies 
respectively known as the Moor Steel and Iron Co., Ltd., 
the Stockton Malleable Iron Co., Ltd., and the West 
Hartlepool Steel and Lron Co. The works are situated at 
West Hartlepool and Stockton-on-Tees, in che heart of the 
coal, iron and steel industries around which have developed 
large and varied engineering enterprises. The West 
Hartlepool Works are concerned with the complete pro- 
duction of steel from the raw materials, being adequately 
equipped to supply molten iron direct to the 200-ton 
Talbot steel furnaces. The steel is rolled into slabs and 
plates to fulfil the wide requirements of the shipbuilding 
and other industries outside the Company’s organisation, 
in addition to those of their own steel pipe, steel tank and 
other fabricating departments at Stockton, and at the 
associated works, the Cargo Fleet Iron Co., Ltd., at Middles- 
brough. Other products include special and alloy steels in 
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various qualities to suit the individual needs of the aero, 
textile, cycle, auto and other industries, also refined pig 
iron for the manufacture of malleable castings. 

The blast-furnace plant at Seaton Carew is part of the 
West Hartlepool plant which was idle during the slump, 
and considerable improvements were necessary to raise its 
efficiency and producing capacity. In line with the modern 
principles of fuel economy, considerable attention was 
given to the installation of a new coke-oven plant. The 
Company’s technical staff made a thorough investigation 
into various types of ovens available, and it was decided 
to place the contract for the new plant with Gibbons Bros., 
Ltd., Dudley, who had recently completed a coke-oven 
reconstruction scheme at the Company's Cargo Fleet 
Works. 

The Coking Plant 


The plant comprises 30 Gibbons-Kogag compound silica 
ovens, with coal-handling and blending section, coke- 
handling and screening and complete by-product recovery 
plant. Coal from the Company’s own collieries, and those 
outside the group, is delivered in bottom-discharging 
wagons to a 40-tons capacity underground reception 
hopper. From this point coal is elevated to four blending 
bunkers by 24-in. rubber belt conveyer. The blending 
bunkers, with a capacity of 200 tons each, are constructed 
in reinforced concrete, rectangular in shape. The conveyer 
feeding the blending bunkers is complete with throw-off 
carriage, specially designed to ensure that maximum 
capacity of the bunkers is utilised. From the blending 
bunkers coal is fed on to a 24-in. width conveyer belt for 
delivery to the crushers. All conveyers are sequence- 
starting controlled. 

Two Jeffrey-Diamond 36 in. 
pulverisers, provided with G.E.C. 


<x 48in. swing-hammer 
150-h.p., 1,200 r.p.m., 


motors, break 90 tons per hour 0—2}-in. run-of-mine coal 
to 85%, through }-in. square mesh, dry basis. The building 
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General view of pusher side of oven battery. 


housing these machines is also in heavy reinforced concrete, 
and of ample size for carrying out repairs. Cat-heads are 
provided for handling the pulverisers, motors and starters. 

Crushed coal is conveyed direct to the reinforced concrete 
oven storage bunkers, of 1,400 tons capacity. The feed 
of coal into the bunker is kept uniform by revolving table, 
and one section of the bin can be utilised for special coal 
tests. The bunker has an entirely enclosed staircase and 
a Pickering three-passenger, 10 cwt., electric passenger lift 
serving five floors. The base of the bunker is divided into 
stores, mechanical and electrical workshops, also plant 
sub-station. The floor, at oven-door operating level, is 
divided into spacious rooms, comprising mess-room, with 
wash basins and overall lockers, weigh-machine room, 
chart and coke button room, and a foremen’s office. 

The 30 ovens measure 43 ft. 8 in. between buckstaves, 
13 ft. I}in. in height, sole to crown, and 16in. mean 
width. The capacity of the ovens, allowing a 12-in. gas 
space above the charge, is 14-8 tons wet coal. The oven 
doors are the Rudolph Wilhelm, metal-to-metal, self-sealing 
type. They are of heavier construction than the standard 
door, and were chosen after close examination of various 
types in operation. They are interchangeable, and perfectly 
gas-tight under all conditions. The steel-knife edge can be 
readily aligned by a limited number of adjusting screws. 
They are easy to clean. 


Construction of the Ovens 


The ovens are constructed in fireclay, semi-silica and 
silica material, derived from the factories of Messrs. 
Gibbons Bros., Ltd., at Dudley. The brickwork in the 
supporting walls, from the raft to the middle part of the 
regenerator, is hard-burnt fireclay brick. From the 
horizontal division wall in the regenerator to the oven-sole 
blocks the supporting walls and regenerator filling are con- 
structed of special semi-silica refractory, specially designed 
for acute variations in temperature. The remainder of the 
structure, from sole up to the oven crown, is constructed 
of first-grade silica refractory. The crown to the oven-top 
paving is finished off with insulating bricks and first-grade 
red paving bricks. 

The ovens are supplied with two main waste-heat flues, 
constructed of concrete and lined off with first-grade fire- 
brick, situated at each side of the battery, which, in turn, 
connect to a common flue to the chimney, placed in the 
centre-line of the battery at the end remote from the 
bunker. The chimney is 200 ft. high from ground level, 
and is lined 66 ft. with first-grade firebrick. 

The construction of the Gibbons-Kogag oven, in general, 
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does not differ from previous types of half- 
divided regenerative ovens, in which the 
regenerators are built transversely beneath the 
oven sole. The oven wall is composed of 35 
heating flues, 18 situated on the ram side and 
17 on the coke-bench side. 

The features inherent in the Gibbons-Kogag 
design are : Separate and intensified heating of 
the front flues; compensation of the heat 
transmission in vertical direction by bulged 
headers in the upper part of the heating flues ; 
and positive travel of the gases in the 
regenerators. 

In the heating flues of the coke oven the 
stretcher bricks which come into direct contact 
with the coal will directly conduct the heat to 
the charge. ‘The header bricks beween the 
separate heating flues, however, are heated on 
both sides by the flame, but are not able to 
convey the heat away quickly enough by 
conduction, and, consequently, although they 
transmit heat to the stretcher bricks by radia- 
tion, they attain a somewhat higher tempera- 
ture than the stretcher bricks in the oven wall 
itself. In the usual type of oven design, owing 
to the fact that the header bricks are placed 
vertically to the stretcher bricks, radiation 
cannot reach its maximum, as the radiation decreases 
in proportion to the cosine of the angle of incidence. 
Radiation thus only amounts to approximately half of 
that between two parallel surfaces. 

In order to increase the heat supply to the oven walls 
in the upper part of the heating flue the header bricks in 
the heating walls of the Gibbons-Kogag oven are specially 
shaped ; the gases travel close to the stretchers and pass 
with higher velocity, resulting in an increased heat trans- 
mission. This feature also results in greater efficiency 
without materially altering the design of the oven, and at 
the same time affords excellent facility for heat inspection 
and control of the gas burners. 


Outlet side of primary coolers with liquor and tar pumps 
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View of liquor storage tank, liquor/tar separating tank, primary 
coolers and detarrers 


The Regenerator 


The regenerator situated below the oven chamber is divided in the 


centre by a horizontal division wall. The air passes over the lower half 


in 


entering the upper half andreturning in a horizontal direction to the 


ends of the oven ; the preheated air passes from here into 
the air-distribution channel below the sole of the oven. 
Instead of the usual checker work, the regenerator bricks, 
of patent design, resemble smooth channels with more 
than double the surface for heat exchange found in the 
usual checker brickwork. 

The static condition in the open standard regenerator 
tends to deprive the end flues of their predetermined 
quantity of heated air, thus allowing the heating flues at 
the ends of the ovens, which require more gas and, con- 
sequently, more air, to be inadequately supplied. In the 
Gibbons-Kogag oven design this is overcome by compelling 
the preheated air to rise to the air distribution channel at 
the oven ends immediately opposite to the front flues. 
The front flues, through increased air-flow arrangement, 
are offered adequate supply of air; as in the case of the 
remainder of the flues, there is no change of travel of the 
air for combustion. Thus, the combustion of a larger 
volume of gas in the separate end burners is facilitated and 
a better heating of the oven ends is effected. 

The regulation of the air for each heating wall is operated 
by means of damper slides at the entrance to the regener- 
tor. The gas supply for each oven wall is adjusted by a 
separate operating cock from the gas supply main. The 
regulation of the gas to each individual flue is effected by 
means of calibrated gas nozzles. The first two burners at 
the ends of the heating walls are provided with a gas 
connection separately adjustable, and independent of the 
other burner. These supply the remainder of the flues in 
the heating wall. 

The control-room is situated at the chimney end of the 
battery, and at oven-door operating level. This room 
contains the reversing machine, which is motor driven, 
clock controlled, and fully automatic. The machine has 
push-button control, indicating lights, ammeter and 
klaxon horns operating over the machine and on the 
battery top. This house measures 37 ft. long by 17 ft. 
wide, and also contains fuel and surplus gas meters, metal 
instrument panels carrying gas and draught recorders, 
stack draught controller and recorder, also waste-gas 
thermograph with CO, recorder. 


Oven Machinery 


The oven machinery, supplied by James Buchanan and 
Sons, Ltd., comprises a combined coke-pushing, coal- 


a horizontal direction towards the middle of the regenerator, View of vertical tube type electrostatic 


detarrer cells 


levelling and door-extracting machine, a coal-charging car, 
a coke side-door extractor, with trailing type coke guide and 
a coke car with separate electric locomotive. The pusher 
is in accordance with standard design, the pushing beam 
being built up into a heavy box section over driven girder, 
2 ft. Gin. deep by 12 in. wide, and has a stroke of 60 ft. 
The leveller beam is 9}in. x 10in. and gives a working 
stroke of 42 ft., constructed of longitudinal flat bars, 
supported top and bottom by brass-bushed cast-iron 
rollers. he leveller bar is driven by 1-in. diameter cable 
of flexible plough steel, and a counterweight is incorporated 
in the arrangement for taking up slack automatically. The 
door extractor is motor driven through self-contained spur 
reduction gear. A spring buffer is provided to reduce the 
blow of the door against door frame. 

The door-extracting mechanism is hand-operated through 
machine-cut gear, screw and heavy cast-steel hook lever, 
all being fixed in the down leg of a movable carriage. The 
extractor is carried by means of an overhead travelling 
carriage running on rails supported by an overhung 
structure at the side of the machine, arranged to run 
backwards to withdraw the door about 2 ft. 6in. clear of 
the buckstaves. 

Coke-Quenching Equipment 

The coke-quenching car weighs 50 tons, is 40 ft. long by 
13 ft. wide ; it is fitted with discharge doors which extend 
the full length, in two groups, and are operated separately 
by air cylinder at an air pressure of 80/100 Ib. per sq. in. 
The electric locomotive, supplied by Greenwood and Batley, 
weighs 17 tons, and is driven through spur gearing by two 
series-wound traction motors. It is designed for easy creep- 
ing speeds from 54 ft. per min. up to 8 miles per hour. 

The quenching tower is in reinforced concrete, 90 ft. high, 
and lined on the track and to the shoulders with acid and 
heat-resisting vitrified bricks, the hood being treated with 
a special bitumen mixture. Two rectangular tanks, 
6,000 gals. capacity, are carried on the shoulder of the 
quenching tower for supplying water to the cooling sprays. 
The water for quenching is controlled by the locomotive 
entering the station, actuating a knock-over arm, which 
enables air to be admitted to a Saunders’ automatic water 
valve. The time of quenching is controlled by dash-pot. 
No difficulty is experienced in maintaining the moisture 
content of the coke at 1%. 
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View of exhauster house platform with turbo gas exhausters, 
regulators and centralised operating instruments 


The coke screens comprise one double-deck Gyrex screen 
for separating the run of oven coke into two fractions, over 
1} in. for blast-furnace use, and 1} in. to | in. nuts, whereas 
the secondary single-deck Gyrex provides materials 1 in. 
to 2in. as nuts, and *in. to Oin. for boiler fuel. The 
products under l}in. are passed separately into 40-ton 
capacity storage hoppers directly underneath the screens. 
The blast-furnace coke is conveyed by 30-in. wide con- 
veyers feeding the blast-furnace coke bins. The structure 
supporting all conveyers is built up of heavy steel joists 
with angle knee bracing. No lattice work is employed, so 
that painting cost can be kept at a minimum. 


By-Product Plant (Semi-Direct System) 


In this system the gas is passed from the ovens through a 
30-in. diameter suction main, which is fitted with Askania 
pressure regulator operating a butterfly in cast-steel 
housing, to the primary coolers. The coolers, of which 
there are three, two usually working and one standby, are 
of mild-steel riveted design, vertical tubular construction, 
each built up with 650 x 3-in. tubes, and all the coolers 
are thermostatically controlled. They are supported on 
reinforced concrete pedestals, about 15 ft. above yard- 
level, the space below being utilised as a pump-house. 
This house contains steam duplex and motor-driven 
centrifugal pumps by Lee Howl for ammonia liquor to 
stills, condensate liquor to flushing liquor tank, also tar and 
liquor to the respective storage tanks. 

The flushing liquor from the ovens, which follows the 
gas stream down the suction main, runs into a double 
compartment, 40,000 gals. capacity rectangular separating 
tank above ground level, this tank also contains sections 
for clean liquor and tar. The separating portions can 
easily be changed over by valve manipulation for cleaning 
out. Tar is pumped direct to a 60,000-gals. capacity 
cylindrical tar storage tank for subsequent refining into 
road tars, creosotes, disinfectants, fertilisers and germicides 
at the Company’s central tar distillery at Cargo Fleet 
Works. Surplus ammonia liquor is pumped direct to the 
cylindrical 80,000-gals. capacity storage tank, thence to 
the ammonia stills for recovery of free and fixed ammonia 
for sulphate manufacture. 

The gas, after cooling, passes through two Lodge-Cottrell 
vertical type detarrers. The electrical equipment includes 
a totally enclosed, oil-immersed, metal-oxide type, static 
transformer rectifier set, two control panels and two motor 
alternator sets wound for standard grid voltage. Alarms 
operate on the plant, and a signalling device is installed 
in the exhauster house to indicate any irregularity on the 
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Part interior view of sub-station showing 
main switchboard, ammeters and meters 


power side. The efficiency of the tar removal in this 
equipment is 99°, of tar passed in the gas at normal- 
operating temperature. 

From the detarrers the gas main enters the exhauster 
house to one of two Richardson Westgarth-Brown Boverie 
turbo-driven gas exhausters. These machines are rated to 
pass a normal gas make of 330,000 cub. ft. per hour at a 
suction of up to 12in. W.G., and a delivery pressure of 
55 in. W.G. at a speed of 6,200 r.p.m. A feature of these 
turbo blowers is that they can be operated at very low 
speeds by a small valve controlled by-pass connection 
between the high-pressure steam supply after the stop- 
valve and the first nozzle group steam admission belt. 
In addition to the normal oil-controlled governing system 
on the turbine, a suction controller is incorporated of the 
Reavell-Askania type which serves to maintain a constant 
gas suction. 

The flushing liquor to the oven gas mains passes through 
one of two 8-in. strainers placed on the delivery side of the 
centrifugal flushing pump. At the opposite side of the 
building are located electrically driven centrifugal pumps 
dealing with wash oil for the benzole plant. The building 
has a 3-ton capacity hand-operated Morris crane, so that 
exhausters, pumps and apparatus can be handled economic- 
ally for maintenance. All motors, starters and lighting 
equipment in this building are flameproof. 

The gas now passes into one of two exhaust steam- 
heated gas reheaters situated outside the buildings and 
adjacent to the saturators. The saturators are of the 
bottom discharge type, and designed for manufacture of 
large crystal sulphate. They are located in the open, and 
to avoid chilling in winter months the body is suitably 
lagged. The gas is delivered to the saturator through a 
central tapered pipe and distributed through stationary 
ports. A suitably designed paddle operates in the saturator 
bath, driven by motor and reduction gear mounted on 
top of the saturator. Circulation of lye liquor is maintained 
by Tungstone air pumps. These pumps are also used for 
unloading acid from rail tanks, deliver acid from the acid 
storage tank to overhead feed tank and lye liquor from 
the mother liquor well. 

Sulphate is dried first in one of two Watson-Laidlaw 
suspended type, electrically driven, centrifugal driers, and 
thence taken by conveyer belt and elevated to a storage 
hopper superimposed above a Wilton drier and neutraliser, 
A horizontal mild-steel storage Royles’ type calorifier, 
thermostatically controlled, raises water to 180° F. for 
wash-down purposes in the saturator and in the centrifugal 
drier. The gas, after sulphate manufacture, passes through 
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a direct-spray type final cooler, 82 ft. high, 9 ft. outside 
diameter, filled with wooden hurdles, the water being 
supplied to the cooler through a central spray. 

There are two scrubbers, each 99 ft. high x 11 ft. out- 
side diameter, wood-hurdle filled, with single central oil 
spray. Here again oil carried forward in the gas is removed 
in a separate tank at the base of the scrubbers. The gas 
from this point is distributed through a 14-in. diameter 
mild-steel main for underfiring the ovens and an I8-in. 
welded main for steelworks use. A single lift spiral guided 
gas holder of 100,000 cub. ft. capacity maintains a constant 
pressure of 10-in. water gauge. A water-sealed gas bleeder 
deals with any surplus gas, the bleeding of gas being 
automatically controlled, and in a similar manner the 
volume of surplus gas to the mills is controlled to the make 
of the plant. 

The benzole plant is designed to produce 85°, at 
120° C. washable benzole. The benzole is refined at the 
central refinery at Cargo Fleet Works, where a number of 
products are recovered, including motor spirit, toluol, 
xylole, solvent and heavy naphtha, also whizzed naphtha- 
lene. The flow of oil from the scrubbers is through vapour- 
to-oil heat exchanger, two oil-to-oil heat exchangers in 
series, and one of two final heaters to the stripping still 
supplied with regulated low-pressure steam. The benzole 
distillation apparatus was supplied by Messrs. Clapham 
Bros., of Keighley. 

The instrumentation of this coke-oven plant is very 
comprehensive. The instruments comprise Foxboro-Yoxall 
thermograph, meters, controllers and regulators, Geo. Kent 
ring-balance meters, and Reavell Askania regulators on 
the gas streams. The instruments are all mounted on steel 
panels with black crystalline finish and stainless steel 
beading. Clocks of the instruments are electrically driven. 

The motors and starters on all coal, coke and oven- 
operating equipment are by G.E.C. Flameproof equip- 
ment is by Lawrence-Scott, whereas the miscellaneous 
pumps are motored by Crompton-Parkinson. The instal- 
lation of all electrical equipment and wiring was undertaken 
by Marsh Bros. (Electric), Ltd., Sheffield. 

The site of the plant was a most difficult one, being 
elongated in character, all apparatus had to be fitted 
in between the railway boundary on the west side and the 
blast-furnace gantry on the east side. Nevertheless, the lay- 
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View of crude benzole recovery apparatus, including 
heaters, stills, condensers and separators, 
with centralised instruments 


out is clean and is such that there is ample room in and 
between all buildings. We are indebted to the plant manage- 
ment and Mr. A. N. MeQuistan, director and general 
manager of the South Durham Steel and Iron Co., Ltd., 
and Cargo Fleet Iron Co., Ltd., also Messrs. Gibbons Bros., 
Ltd., Dudley, for permission to obtain the necessary data 
to publish this article and to present the accompanying 
illustrations. 


Protecting Iron and Steel with Chlorinated 
Rubber 


of iron and steel from corrosion has been paint, 
which for relatively good results is costly and 
troublesome, requiring almost constant application even 
when a good quality is used. An important new develop- 
ment, however, is the use of Detel, which is chlorinated 
rubber, made by a special patented process, dissolved in 
an organic solvent, and applied with a brush, on the same 
lines as paint, a production of Detel Products Limited. 
This was developed upon the commercial scale about 
1934, although over 15 years’ research and development 
work were necessary to reach this stage, representing the 
first successful use of chlorinated rubber, also an entirely 
British achievement. The product possesses remarkable 
properties of resistance to acids and alkalis, whether 
concentrated or dilute, and many other powerful corrosive 
and chemically reactive substances. Included for example 
are sulphuric, nitric, hydrochloric, chromic, and hydro- 
fluoric acids, caustic soda, lime, ammonia, wet concrete, 
(which contains free lime), chlorine gas, petrol, methylated 
spirit, lubricating oil, and sea water (brine), whilst atmos- 
pheric influences, oxygen, ozone, carbon dioxide, acid 
sulphur gases from the combustion of fuel and water, 
have no effect. 


Hitivons the main remedy for the protection 


Consequently, some of the main fields of application 
are the coke oven and town’s gas, chemical, explosive, and 
electro-plating industries. Another application also is 
protection of the tanks used in pickling steel plates, rods, 
wires and other objects. For general structural steel 
work also as well as iron and steel, engineering and coke 
oven plant and metals generally, a special variety, known 
as “ D.M.U.” is supplied, which is chlorinated rubber in 
solution mixed with a number of special ingredients so 
that the film contains metallic zinc. This has the additional 
advantage of giving true anodic protection, since the 
electrolysis, forming an essential part of metallic corrosion, 
affects the zinc present in large proportion in the film and 
not the steel or other metal being protected. 


Ordinary paint or other material can be applied on the 
top, just as in the case also of steel ships, and of dock and 
harbour equipment and lighthouses, which are protected 
in a most effective manner against the strongly corrosive 
sea water. It should be pointed out aiso that the product 
dries in about two hours after application, merely by 
evaporation of the solvent, without any oxidation or other 
chemical action, whilst the film is non-poisonous and 
non-inflammable. 
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The Application of Time Study to 
Rolling Mills 


The importance of time studies with regard to efficient production is not stressed as much 
in this country as it should be, it is of considerable interest, therefore, that the Iron and 
Steel Institute should present a Report on the above subject at its Annual Meeting. It is 
a complex Report which should be carefully considered by all interested in rolling 
operations. Here, an attempt has been made to review the work and its conclusions. 


HE Rolling Mill Committee of the Iron and Steel 
i Industrial Research Council presents a very fine 
report. on investigations carried out by some 
officers of the British Iron and Steel Federation in connec- 
tion with the time study by officers and engineers of the 
firms directly concerned. Three mills were examined :— 
(a) A steam-driven 36-in. cogging mill. 
(b) An electrically-driven 36-in. cogging mill. 
(c) An electrically-driven 30-in. slabbing mill. 


The course of the reports in all three cases is almost the 
same ; after a short introduction a description of the mill 
plant and their products is given, the procedure of the 
studies is explained, their results are interpreted and 
standards derived and finally the application of these 
standards is shown. Of course, each of the three plants 
has its peculiarities and, therefore, each of the reports 
shows different details, but the general course follows 
these logical lines. 


In the first case the analysis of the studies is carried 
out in two stages ; the variations in the rolling times are 
examined on (a) individual products under different 
working conditions ; (b) on different products. From (a) 
the following conclusions are drawn :— 


With satisfactory soaking and correct rolling temperature 
and with steam pressure over 75 lb. per sq. in., it is always 
possible to follow a definite pass specification and to roll 
the same product in approximately the same time. Steam 
pressures below 75 lb. per sq. in. are definitely unsatis- 
factory. Even with adequate soaking and correct rolling 
temperature, a fall in steam pressure to 60 Ib. per sq. in., 
i.e., 80°, can increase the total rolling time by as much 
as 35%. Inadequate soaking and rolling temperatures 
below the optimum for the particular quality of steel 
being rolled have a marked effect on output. While for 
the most part different shifts adopt the same pass speci- 
fication and draughting for the same product under 
optimum steam and heat conditions, and also meet non- 
standard conditions in similar ways, differences do some- 
times occur which obviously influence the output. 


For (6) may be mentioned as most important con- 
clusions :— 


Whilst under optimum operating conditions, steel 
quality has no very marked effect on rolling practice, 
rolling times are somewhat less for low, than for high 
carbon and alloy steels. The number of passes bears a 
relationship to ingot and bloom size which is best expressed 
as a stepped function of the ratio of these two factors, 
i.e., elongation. Manipulation time is generally directly 
proportional to the number of passes employed, net rolling 
time is a definite function of elongation, or, for the same 
type and size of ingot, a definite function of the bloom 
cross-sectional area. Whilst the bloom shape may affect, 
to a certain extent, the relationship referred to, the ingot 
type has, with few exceptions, no influence on the number 
of passes, net rolling and manipulation times. 


Based on these conclusions standard times may be deter- 
mined and selected, the application of which makes possible 
a control of the plant utilisation and mill performance 
which can scarcely be obtained by any other method. 


They are expressed by two terms :— 
Cogging performance= 
Total shift standard time (min.) o/ 
(Total shift working time)—Delays (min.)‘° 
and, for an 8 hours shift with a statutory break of 30 min. 
plant utilisation or overall performance= 
Total shift standard time (min.) 4, 

Total shift working time (450 min.) ° 
although under present working conditions all improve- 
ments could not be obtained which were possible at a 
plant in which the various parts are in better balance— 
soaking pits, cogging mill and angle mill—the steps of 
improvement, based on the knowledge gained by the time 
study, resulted in an increase in output of 12°, or 340 tons 
per week. 

During the investigation of the second plant, an elec- 
trically driven 36-in. cogging mill, new rolls, unfortunately, 
had to be installed, and consequently it has been necessary 
to divide the study into two parts, the first representing 
more normal practice with the old rolls and the second 
giving a measure of the initial effect of the new rolls. 
Attention is drawn to four factors influencing the rolling 
times :— 

(a) Shift performance. Although different techniques 
were employed by the different mill teams, and even by 
the same mill team at different times, the total rolling 
times were very comparable, which would suggest that 
these times were closely approaching the minimum possible 
value. 

(b) Soaker treatment. The rolling time obviously increases 
with decreasing soaking time; there is, however, an 
optimum soaking time, for instance 6 hours for cold 
ingots in the plant in question, which has to be regarded 
as a suitable compromise between the opposed economic 
demands. A certain relationship could also be established 
between the bloom temperature and the net rolling time, 
for instance, in a special case, an increase of time of 0-25°, 
per 

(c) Effect of Steel quality. It can be stated that average 
rolling times run against the carbon content; but this 
tendency is not very pronounced and it is certainly correct 
that the Report is very carefully worded when giving 
figures for this relation. More experience has to be collected 
before reporting definite results. 

(d) The relationship between elongation, rolling time 
and number of passes is shown in a monograph whick 
gives a very clear survey of the connections between these 
figures as given by the investigation. This monograph 
was used to facilitate the selection of standard rolling 
times. Some examples are given showing how this selection 
is done and attention is drawn to the fact, that the mill 
performance is not affected by the time necessary for the 
travel of the ingot chariot from the soaking to the mill, 
but that a waiting time of 30 sec. on the average has to 
be included between each ingot for wash heating. 

The effect of the new rolls is an increase in the total 
rolling time, which amounts to between 10°, and 65° for 
the different types of ingots rolled. The additional time is 
due to increase in both net rolling and manipulation times, 
but principally the latter. The increase in net rolling was 


2 
. 


32 METALLURGIA 


due primarily to the skidding or slipping of the rolls upon 
the ingot, while increased manipulation was _ usually 
caused by difficulty of introducing the ingots to the rolls. 
The application of the standard times thus developed 
takes place in the light of the data obtained in the first 
investigation. 

The third section of this Report deals with an electrically 
driven 30-in. slabbing mill. Again a division of the 
investigation into two parts is made: the one and main 
part concerning rolling slabs, and the second rolling blooms. 
In the first, the same method of analysis was used as in 
the cogging mill investigation, i.e., an examination was 
made of variations in the rolling practice and rolling time, 
as between successive ingots of the same product on the 
one hand, and as between ingots of different products on 
the other hand. It was possible to select standard pass 
specifications and standard rolling times for each product 
from the figures obtained by these studies; therefore due 
regard has been taken of the number of ingots studied, 
the conditions under which they were rolled (e.g., rolling 
temperature and heating) and the minimum and average 
times observed. As the mill was working well below 
maximum capacity during the period of the studies, the 
mill teams did not appear to be endeavouring to obtain 
the best performance. This was probably due to a total 
lack of incentive (i.e., reduced tonnage). It was, therefore, 
decided to reduce all standard times by 10%. 

In the second part of this section concerning rolling 
blooms by the slabbing mill again the effect of variations 
in rolling conditions (initial rolling temperature, pass 
specification, operation) are discussed as far as the com- 
paratively small number of ingots allowed to draw con- 
clusions, an analysis of the variations on the different 
products is given, and standard times are selected. An 
interesting comparison is drawn between the rolling of 
blooms in the steam-driven cogging mill of the first and in 
the electrically driven slabbing mil! of the third investiga- 
tion ; the net rolling times are lower in the slabbing mill, 
the manipulation times lower in the cogging mill, resulting 
in higher total rolling times in the slabbing mill. 

As already mentioned the operation of the slabbing 
mill during the studies occurred when at a low capacity, 
obviously due to the supply of ingots and the capacity 
of the reheating furnaces. An increase in output therefore, 
due to the setting of time standards, could not be put to 
effective use; but that does not mean that the studies 
have been without importance, as the knowledge obtained 
will be very valuable for purposes of control, costing, etc. 

In an appendix, some notes are given on experiments 
for the determination of power consumption of electrically 
driven reversing rolling mills. The difficulties connected 
with such investigations are explained, if they are not 
undertaken from a purely economic and costing point of 
view considering the supplied energy as an economic unit, 
but allocating to each ingot or section rolled the 
necessary power consumption. Nevertheless, these diffi- 
culties have been overcome in the experiments in question 
and some facts, found already by investigations already 
published, could be confirmed, namely: (a) the carbon 
content of steel from 0-04°, to 0-75°% appears to have 
no appreciable effect on the power required ; (6) a fall in 
rolling temperature from about 1,160°C. to 1,100°C. 
involves, for the investigated qualities, an increase of 
power consumption of about 25°, and the curves indicate 
that this tendency continues down to 1,040° C. and up to 
about 1,180°C. to 1,200° C. 

From a study of the report the authors draw the following 
general conclusions :— 

1. That the application of research into problems of 
production control, conducted principally by means of the 
stop-watch, will provide reliable standards of performance 
and show how plant utilisation can be increased. 

2. That a considerable difference was found to exist 
as between the best tonnage that could be produced 
and what was in fact turned out. 
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3. That time studies have brought to light the 
necessary requirements to secure the best output under 
optimum conditions and a reliable method of comparing 
outputs obtained from time to time, irrespective of the 
ingot size and finished sections. 

If we renounce any criticism of the report, it is less 
the lack of space which this periodical can give to the 
subject at present, than to the fact that there would be only 
details which we should like to discuss, not the whole 
trend of the investigations and the principles on which 
they are based and to which we wholeheartedly agree. 
Such criticism, however, could at the present moment 
only. encroach upon the excellent impression which this re- 
port will certainly make on every expert. Therefore, we can 
only express the wish that the Rolling Committee may 
continue these studies, which it has started by this Report 
with such success, and may clear the many questions 
which are still open to be answered, as this very Report 
has shown with convincing frankness. 


Chemical Industry Conference 

Tue Annual Conference of the Society of Chemical Industry 
will be held in Ottawa and Montreal from June 20 to 24. 
A large party of Great Britain’s leading chemists will take 
part in the proceedings. Britain’s delegates will be headed 
by Lord Leverhulme, President of the Society, and will 
be joined in Canada by other chemists from all parts of 
the world. Included in the party will be the following 
Government officials, Dr. J. J. Fox, the Government 
chemist, Sir Gilbert Morgan, Director of the Government 
Chemical Research Laboratory (and Lady Morgan), 
Dr. R. E. Stradling, Director of Building and Road Research, 
Mr. W. A. Damon, Chief Inspector of Alkali Works, and in 
addition Dr. William Cullon, President of the Institution 
of Chemical Engineers, (and Mrs. Cullon), Mr. Vyvyan 
Board representing the Association of British Chemical 
Manufacturers, Mr. H. J. Pooley, General Secretary of 
the Society, and prominent members and representatives 
of the leading branches of British chemical industry, as 
well as professors, research workers and students. 

The principal official meetings to be held in Ottawa 
extend over three days. Technical sessions will be held 
each morning. Visits to plants and to places of interest 
around Ottawa and various social functions complete that 
section of the programme. Dr. L. H. Baekeland, the 
well-known American industrial chemist, inventor of 
bakelite, velox photographic paper and many other 
important chemical developments, will be the recipient 
of the Messel Medal and Professor Marston T. Bogert, 
the oldest living past president of the Society of Chemical 
Industry, Professor of Chemistry at Columbia University, 
New York, one of the outstanding organic chemists in 
America, will also deliver an address. There will be a 
symposium on “The Utilisation of Canada’s Natural 
Resources through Chemical Research,” at which several 
prominent industrialists and chemists will present 
summaries of the great advances made in the last ten 
years in the production of chemicals and related products 
derived from Canadian fields, forests, mines and water 
powers. 

In addition to the meetings in Ottawa, the British party, 
accompanied by many American and Canadian chemists, 
will visit some of the chemical centres and principal cities 
in Eastern Canada. From Quebec, where they land on 
June 17, they proceed to Shawinigan Falls and then to 
Ottawa. The party will also visit Sudbury, Toronto, 
Port Hope, Kingston, Hamilton and Niagara Falls, where 
they will be entertained by the American Section of the 
Society of Chemical Industry. From Niagara Falls they 
travel to Montreal, spending three days inspecting places 
of scenic and technical interest in the neighbourhood, 
before they sail for Great Britain on July 1. Opportunities 
will be afforded to those unable to attend the Ottawa 
meeting to meet the British visitors at the various places 
visited. 
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Steelmaking Great Britain 
Acid and Basic Open-Hearth Practice 


Melting practice differs between individual plants in the same producing district because of the 

character of the fuel, furnace design, or product, and the papers presented in this Symposium 

covering, as they do, representative plants in Great Britain will assist in improving knowledge 
on the factors involved in the production of the many qualities of steel economically. 


HE symposium en steelmaking, heid at the Institu- 

tion of Civil Engineers, in conjunction with the 

annual meeting of the Iron and Steel Institute, 
occupied four sessions. The objects and scope of this 
symposium were: to provide authoritative statements of 
the various open-hearth processes (including design of 
plant and practice) employed in the different districts in 
Great Britain ; to set out the differences in practice, and 
the reasons for them ; to explain changes in recent years, 
and how present-day practice has been developed; to 
arouse interest in open-hearth practice, and provoke 
discussion on the differences in design and practice ; and 
to obtain the formulation of problems requiring elucidation, 
with a view to the initiation of research, if found desirable, 
by the Open-hearth Committee and other bodies. 

The subject has been studied very comprehensively, and 
papers were presented on open-hearth practice and on 
connected problems from each of the main districts of 
Great Britain. In most cases these papers were prepared 
at the instance of panels representing a number of the 
principal works in the particular district. Special papers 
on slag control and the physical chemistry of steelmaking 
were also contributed. The districts included in the study 
are Glasgow, Lancashire, Lincolnshire, North-East Coast, 
Sheffield and South Wales. In all, some 24 papers were 
presented. 

Glasgow District 


There are 46 basic open-hearth furnaces in operation in 
the Glasgow district, they are separated from the blast 
furnaces and depend entirely on the cold pig and scrap 
process. The plants are situated in fairly close proximity 
to the shipyards and workshops, also the docks at Glasgow, 
Ardrossan and Grangemouth, where facilities are available 
for dealing with large shipments of raw materials. They 
are dependent on producer plants for their supplies of gas, 
for the manufacture of which excellent qualities of suitable 
fuel are available within short distances of the plants. 
Considerable changes have taken place in the post-war 
years, as Messrs. J. G. Fairgrieve and J. Gibson point out 
in their paper on basic open-hearth practice in Scotland ; 
several plants have been dismantled, while others have 
been, or are being, reconstructed. Most of the plants are 
of pre-war construction, and while much has been done to 
enlarge and increase the outputs of these plants, the 
Clydebridge and Glengarnock plants are the two of most 
modern design and iayout. The authors present a brief 
outline of the general data relative to the practice in the 
various works, but describe in detail the plants and practice 
at Clydebridge and Glengarnock. 

It is noteworthy that basic furnace outputs in this 
district have advanced as much as 132%, during the last 
nine years, with very little alteration in furnace design 
The authors state that with adequate checker capacity and 
normal design of furnaces much can be achieved by working 
the furnace to its maximum capacity, whereby the level 
of the molten bath is as near as possible to the incoming 
gas, and carrying the maximum amount of heat during all 
periods of the process. 

The advantages are stressed of suitable scrap cut to such 
sizes as will give a charging-box weight of at least 10 ewt. 
The authors claim that this would not only eliminate a 
large amount of work carried out by the magnets and 
charging cranes, but its effect on the furnace operation with 


the subsequent decreased opening of the furnace doors 
would be most apparent. 

Plain carbon-acid steels of all qualities are manufactured 
in Scotland, and in this paper by Dr. J. M. Ferguson some 
factors commonly met with in Scottish acid practice are 
considered which influence the output and quality of steels 
produced, and which determine the actual methods used 
in their manufacture. 

The effective life of the acid-furnace brickwork is reduced 
because of the increased intervals for cleaning or partial 
renewal of the checkerwork in comparison with a basic 
furnace of identical design. Attack on the furnace top 
brickwork is less severe in the acid than in the basic furnace, 
but this advantage is frequently lost because of the shorter 
life of the checkerwork. The author also discusses the acid 
hearth, raw materials, the normal Scottish practice of 
charging the furnace, charge composition, the “* melt-out,” 
appearance of the bath at the “ melt-out,” the boil down, 
the bath condition, feeding, finishing-off, casting conditions, 
and critical teeming speeds. 

Some aspects of slag control in melting practice are 
considered in a paper by Drs. R. Hay, J. M. Ferguson and 
J. White, in which the importance of the part played by 
the slag in open-hearth steel practice is stressed. 


Lancashire District 


The investigations described in the papers dealing with 
this district include open-hearth steelmaking as practised 
at the Irlam Works of the Lancashire Steel Corporation, 
Ltd., and practice at the works of the Barrow Hematite 
Steel Co., Ltd. The investigations at the Irlam Works, 
described by Messrs. J. Sinclair Kerr, J. V. Morgan, W. 
Goldsbrough and D. Binnie, were commenced by a study 
of the heat supply and conditions. At the commencement 
the whole of the heat was supplied by a number of Morgan 
and Kerpely semi-automatic producers working into a 
series of common gas mains, provision having been made 
for utilising blast-furnace and coke-oven gas should they 
become available. With a view to reducing labour costs 
and raising the thermal efficiency, Morgan fully automatic 
gas machines were installed, each capable of gasifying 
economically up to 3 tons of coal per hour. 

Attention was then directed to the open-hearth furnaces, 
and, after investigation, modifications were made to the 
original 50-ton furnace, and an average output per furnace 
on the “run of the shop” was 500 tons per week, corre- 
sponding to 17-4 lb. per sq. ft. of nominal hearth surface 
per hour, and 21-2 Ib. per sq. ft. of actual hearth surface 
per hour. Investigations were subsequently made with 
regard to the merits of other types of open-hearth furnaces, 
and the “ Venturi’ system with water-cooled gas ports 
and water-cooled doors and frames were adopted. Various 
modifications were made to the regenerator capacities, and 
the average production of a 50-ton furnace on “ run of the 
shop ” was raised to 750/800 tons per week. One of these 
furnaces was recently rebvilt with Radex bricks, which 
carry a higher flame temperature than silica bricks, and its 
performance with regard to output was increased to 950 
tons per week. The authors discuss the effect of larger 
checker capacity of 90-ton furnaces, the consumption of 
heat in one of the 50-ton Venturi-type furnaces, and the 
effects of the charging technique on the output and heat 
consumption. 
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The distribution of the manufacture of the steel ingots 
is as follows: carbon steels for fine wire drawing, etc., 
25°,; soft steels, including many qualities of special 
character, e.g., conductivity and tube steels, 50°, ; sections, 
rails, high-carbon steels and alloys, 25°,. 

In steelmaking the charges consist of about 50°, of 
basic molten iron and cold pig, and about 50°, of steel scrap. 
A low-capacity mixer is used, which works mainly as an 
equaliser for the blast-furnace iron, stee! manufacture being 
carried on in the usual manner by the raw-iron/scrap/ore 
process. The authors give the history of a charge, and 
discuss the qualities of steel produced, the casting practice, 
fuels, furnace control, plant layout and auxiliaries. and 
Radex furnaces. 

A brief summary of the development of the Barrow 
Hematite Steel Co. is given in the paper by Messrs. J. W. 
Danks and Y. W. Davison, who discuss the manufacture 
of steel at these works. The plant at present comprises 
three basic open-hearth furnaces, one 65-tons capacity and 
two 40-tons capacity, and five acid open-hearth furnaces 
two of 70 tons, 2 of 40 tons and one of 15 tons capacity. 
The 40-ton furnaces are developments of much earlier 
25-ton hand-charged furnaces. Built in one line, with no 
air space between the regenerators, the slag pockets, which 
are built in the regenerator chambers, must be cleaned out 
after about every 120 heats. One of these furnaces has 
recently been completely rebuilt, with no change of design 
other than an increase in the length of the gas port. It is 
now producing an average of 500 tons per week, the highest 
figure being 539 tons on an acid hearth. A large proportion 
of the output from this furnace consists of special carbon 
and alloy steels, and there is never less than 50°, pig iron 
in the charge. The 70-ton furnaces are each producing an 
average of 750 tons per week, while the small 15-ton foundry 
furnace, of Wincott design, is very efficient, producing about 
175 tons per week hand-charged. 

The authors proceed to discuss the gas supply, handling 
of material, charging, casting and stripping, and slag 
disposal. The general practice at these works is described 
for both acid and basic processes, and attention is directed 
to refractories used and the method of teeming. 


Lincolnshire District 


The North Lincolnshire iron and steel industry is based 
upon the ironstone of the Frodingham bed, which is very 
poor in quality, very erratic in composition, varying from 
siliceous to caleareous (of recent years principally cal- 
careous), and varying in physical condition from fines to 
large lumps in the same quarry. This is smelted in the blast- 
furnaces with Yorkshire coke, and in spite of considerable 
preparation by crushing, screening, drying and sintering, 
gives a phosphoric pig iron which varies in composition to 
a greater extent than would be normal with a more regular 
and better ore. Owing to the general excess of lime in the 
burden, a proportion of more-siliceous ores from Central 
and South Lincolnshire and Northamptonshire is necessary 
for fluxing. 

The practice of steelmaking in this district is based upon 
the use of a large proportion of this iron inthe charge, 
there being no large steel scrap-producing districts in the 
neighbourhood, and it will be seen that in all the works 
the pig iron is used in the molten state. The products of 
the works are dissimilar. The Appleby-Frodingham works 
produces sections, bars, plates and blooms, and slabs for 
forging purposes. The Normanby Park works produces 
semi-finished material in the form of sheet bar, billets and 
slabs. The Redbourn works produces tinbar and billets. 
The problem of converting this local iron into steel econom- 
ically is solved in different ways at the different works. 

At the Appleby-Frodingham works, described by Mr. A. 
Robinson, a charge of 75—85°, molten iron is converted 
into steel by the use of two semi-active mixers fired with 
blast-furnace gas, with a throughput of 10,000—11,000 tons 
per week, and large tilting furnaces fired with producer 
gas. 


May, 1938 


At the Normanby Park works, described by Mr. J. B. R. 
Brooke, a charge of 70—80°%, molten iron is converted into 
steel by two active mixers fired with mixed blast-furnace 
and coke-oven gases, with a throughput of 5,000—6,000 tons 
per week, and principally fixed furnaces fired with mixed 
gas. There is one large tilting furnace. 

At the Redbourn works, described by Mr. 8S. R. Isaac, 
this work is done by the use of one semi-active mixer 
fired with coke-oven gas, the throughput being 3,600 tons 
weekly, and six 100-ton fixed furnaces fired with producer 
gas or coke-oven gas and tar. 

In each works there is a certain amount of flexibility 
in the steel-scrap/pig ratio possible. The tilting furnaces 
normally use from 15—25°%, of steel scrap, but have used 
from 50°, to nil when circumstances have required it, 
with little loss of output, and occasionally have used all- 
cold-metal charges at a sacrifice of output. The fixed 
furnaces, which would normally use a greater proportion 
of steel scrap, for long periods have had to use 75—80°%, 
meo!ten iron, in which case the refining done in the mixers 
has been of great importance. It is obviously easy for them 
to deal with a high proportion of steel scrap and cold 
charges. 

The Frodingham melting shop contains a 400-ton mixer 
and four tilting furnaces, varying from 120—163 tons in 
capacity. The Appleby shop is of more modern design. 
Until recently it contained three 250-ton furnaces, one 
300-ton furnace and a 500-ton mixer. Extensions are now 
in progress which will add two 300-ton furnaces and one 
600-ton mixer to the shop, which will be heated by mixed 
producer and coke-oven gas. In the near future two 
further furnaces will be installed. One of the new 300-ton 
furnaces is now in operation. The method of working the 
furnaces is described. 

The Normanby Park plant consists of seven fixed furnaces 
of 60-tons capacity, of which four are of Terni design. In 
addition, there is a 160-ton tilting furnace, which is used 
primarily for the production of the lower grades of silicon 
steels and for common sheet-bar steels. The outputs of the 
small furnaces range from 900—1,100 tons per week, and 
that of the tilting furnace is approximately 1,500 tons per 
week. Under normal conditions average weekly outputs of 
6,500—7,000 tons are obtained from the whole shop. The 
plant includes two 400-ton mixers. All furnaces are fired 
with coke-oven and blast-furnace gas, which, in every case, 
is preheated. One mixer is emptied to charge up the first 
round on the steel furnaces at the beginning of the week, 
while the second mixer is reserved for the second round. 
In the meantime the first mixer is refilled as the blast 
furnaces cast, and the metal is treated with ore, lime, etc. 
Particular attention is given to this two-mixer process and 
its effect on output. 

The melting shop at the Redbourn works originally 
comprised four fixed furnaces, each of 65-tons capacity, 
together with a 400-ton mixer. Later the four furnaces 
were increased to 100-tons capacity by increasing the depth 
of the bath, the regenerators being left untouched. Two 
further 100-ton furnaces were added. Four of the furnaces 
are fired with producer gas, and two with coke-oven gas 
plus tar. The mixer is fired with coke-oven gas. The author 
reviews steelmaking operations in the shop, dealing with 
the handling of raw materials and casting, and discusses 
producer-gas and coke-oven gas-fired furnaces and output 
of furnaces. 


North-East Coast District 


Throughout the history of steelmaking in the North-East 
Coast district, from the presence of blast furnaces at 
Consett in 1840 to the building of a complete new melting 
shop and rolling mills on a site adjoining a previously 
isolated blast-furnace plant at Redcar in 1916, the domin - 
ating factor in determining the line of development has 
been the existence of the long-established blast-furnace 
plants, and at the present time there is only one melting 
shop operating without accompanying blast furnaces, 
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In this district there are ten melting shops in active 
operation, the majority of which are described in the 
individual papers by Messrs. Frank Bainbridge, W. Geary, 
James Winter and P. W. Wood, who deal more particularly 
with the plant and processes at Skinningrove Iron Co., 
Dorman, Long and Co., South Durham Steel and Iron Co., 
and the Consett Iron Co., respectively. All the ten are, 
however, taken into consideration in the broad generalisation 
that follows hereunder. 

Seven of the shops work exclusively hot-metal practice, 
with only a variation in the average amount of scrap used ; 
of the other three shops, one works all-cold charges, one 
works cold charges in four acid furnaces and 20—30°%, hot 
metal in five basic furnaces, and the other works one acid 
tilting furnace, with three basic tilting furnaces working 
with direct metal and metal from auxiliary chambers 
attached to the steel furnaces. These three works do not 
use mixers. Four of the others each have one 400-ton active 
mixer, one is now working with two 400-ton active mixers, 
one has a 500-ton active mixer, and the other has an active 
mixer of 200 tons capacity, served by two 120-ton inactive 
vessels. The active mixers all melt a certain amount of cold 
iron or scrap steel, and in addition remove on the average 
40—50°,, of the silicon in the iron they receive. Four of the 
mixers are fired with a mixture of producer gas and coke- 
oven gas, three with coke-oven gas alone, and one with 
blast-furnace gas to which producer gas may be added if 
necessary. 

Four of the shops working tilting furnaces only ; three 
work with fixed furnaces only ; two have a 230-ton tilting 
furnace in a line of fixed furnaces, and the other has fixed 
furnaces with one 85-ton tilter. Acid steel is made in a 
50-ton tilting furnace in one shop. The remaining acid 
steelmaking of the district is done in four 75-ton fixed 
furnaces in another shop, the other furnaces in this shop 
working the basic process with low-phosphorus hot metal. 
All the rest of the steel in the district is made from basic 
iron, hot or cold. 

The design of furnaces has kept pace with improvements 
in practice, and with increasing efficiency in equipment ; 
but perhaps the most notable feature in a survey of the 
furnaces in this district as a whole is the amount of enlar ing 
that has been done. On occasion the enlargement has taken 
the form of complete reconstruction, as at Consett, where 
29 furnaces of 20—45-tons capacity were scrapped and 
nine 75-ton furnaces built instead. More often the work 
has been done slowly, taking one furnace at a time as 
suitable opportunity presented itself, or after a period of 
idleness, and then enlarging in some cases the whole of the 
furnace structure, and in others only the bath capacity. 

The increases in output that have been obtained in the 
last 20 years or so from individual units have not, however, 
been due entirely to the increases in furnace capacity, or 
even to the improvements in design. In many cases this 
work has been able to yield its full value only by virtue of 
improvements in the technique of steelworks and _blast- 
furnace practice. Most of the melting shops are component 
parts of composite works, and the various managements 
have paid very great attention to the co-ordination of the 
quality and quantity of the products of the main depart- 
ments, such complementary development being natural to 
the district, which may be regarded as the birthplace of 
hot-metal practice. 

Almost the whole of the output of the steel furnaces of 
this group is absorbed by the heavy steel industry. The 
important constructional, shipbuilding and engineering 
works so closely allied with the industry form the principal 
outlet for the products of these plants. By far the greater 
proportion of steel produced is manufactured by the basic 
process ; representative weekly tonnages being 53,500 tons 
of basic steel and 4,500 tons of acid steel. 

The various contributions dealing with steelmaking 
practice, casting shop practice, and the fuel problems 
involved, are very fully presented for the majority of the 
works, and very informative data are given to supplement 
the discussions. 
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Sheffield District 

There are five papers which review the representative 
acid and basic open-hearth practice in this district ; that 
by Mr. E. Dawtrey, Dr. W. H. Hatfield and Mr. C. W. 
Wright gives an account of the Siemens acid open-hearth 
process as conducted at the Atlas works, Sheffield. The 
authors are only concerned with the production of “ killed ” 
or “ solid ” steel. The products of the works in question are 
armament requirements, forgings, high-pressure drums, 
highly stressed parts with regard to railway, marine, auto 
and aero engineering—i.e., applications where unsoundness 
is not permissible in any form, and where the maximum 
degree of homogeneity attainable is deemed desirable. 

The acid open-hearth process is described in more or 
less practical terms; the composition, structure and 
condition of the hearth, the charge, the melt, refining and 
the temperature of tapping and teeming are discussed. 
Space has not permitted the presentation of a mass of 
data systematically collected with the intention of making 
the understanding of the process less empirical and more 
scientific. The authors discuss various factors in the 
physical chemistry of steelmaking, and stress the service 
rendered by the adequate evaluation of efficient quantitative 
methods of analysis. 

At the present time, the authors state, the dominating 
information of an unquestionable character which is required 
is: What is the actual oxygen content present during the 
working of the charge, and in what form does the oxygen 
exist ? Until this question and many others have been 
adequately answered, steelmaking must be regarded as a 
very skilful process, dependent upon the adequate inter- 
pretation of practical observations in an empirical but 
effective manner. 

Making basic open-hearth steel for many purposes is 
summarised by Mr. R. Percival Smith as a result of 
experiences gained in the melting shop of Steel, Peech and 
Tozer at Templeborough, and the practice based upon them. 
The larger proportion of the output is made for purposes 
of a special kind, but the author has avoided the use of the 
term special steel. Every quality made, whether it be 
solid or effervescing, hard or soft, plain carbon or alloy 
steel, is made to suit a particular purpose, and is, therefore, 
in its own way a speciality. 

The shop at Templeborough has an output ranging from 
10,000 to 12,000 tons of ingots per week. The steel made 
is for a large variety of different purposes, and has to be 
equal to the demands placed upon it in the course of many 
different finishing operations. The author discusses the 
plant, personnel, the work of the observer, melting and 
refining, thermal control, charging, the formation of slag, 
sampling and casting. Mr. Smith refers to some of the 
problems encountered in making sound ingots and considers 
defects such as pulls and seams, and the efforts made to 
trace the cause, or causes, of cracking in ingots. 

The records of the open-hearth and casting pit collected 
in the last eight years have been examined to determine, 
if possible, the influence of different variables, but hitherto 
the results of these examinations have sometimes been 
contradictory and confusing. It may well be that disturbing 
causes, unknown and unmeasured, may play a part. It is 
possible, for instance, that light may be thrown on the 
vexing problem of casting cracks when the determination 
of oxygen has become as much a part of stage procedure as 
the determination of carbon, phosphorus and sulphur. 

The steelmaking plant of the Park Gate Iron and Steel 
Co., described by Messrs. R. T. Lintern and R. A. Hacking, 
is essentially a hot-metal shop consisting of a 450-ton 
active mixer and nine basic open-hearth fixed furnaces 
ranging in capacity from 50—95 tons. A single acid open- 
hearth unit of 60-tons capacity produces steel for speci- 
fications which demand the use of acid steel only, and 
utilises West Coast hematite iron together with low-sulphur 
and low-phosphorus scrap from the Park Gate rolling mills. 
In this paper, however, attention is confined solely to the 
basic furnaces. 

Most of these are of the normal silica construction, with 
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rammed dolomite hearths, fettled with pea-size dolomite. 
Recent improvements in basic refractories, however, have 
led to the incorporation of chrome-spinel bricks in vital 
parts of several of the furnaces, the positions selected and 
proved to date being back and front linings, and port-block 
faves and slopes. One 65-ton unit is built exclusively of 
“ Radex ” from the checker arches upwards, and uses a 
fritted-magnesite hearth fettled with pea-size magnesite. 

The steelmaking practice is founded on the basic pig 
iron preduced by Park Gate blast furnaces. The burden 
of the latter is composed essentially of Lincolnshire, 
Leicestershire and Northamptonshire ironstones, in pro- 
portions which, apart from certain reservations, amount, 
broadly speaking, to “ self-fluxing.”” The blast furnace iron 
is conveyed to the mixer, where a 450-ton bath is maintained 
under an oxidising slag. The proportion of mixer metal used 
in the basic open-hearth furnaces is determined largely by 
economic considerations, coupled with the fact that the 
amount of pig iron produced by the Park Gate blast furnaces 
is closely related to the steam demands of the rolling mills, 
ete., and therefore to the ingot production dealt with 
therein. The mean percentage of hot metal ranges from 
about 40—50°,, throughout the basic shop. The amount 
is varied from charge to charge according to the particular 
type of steel neing made. In the case of low-caroon steels, 
the proportion of mixer metal may be as high as 50°,, in 
order to ensure that the soluble non-spar tapping slag may 
be rich in phosphorus pentoxide, thus increasing its value 
as a fertiliser. 

The authors describe the method of charging, and give 
considerable attention to the method of working the charges, 
giving typical logs of casts, and they also discuss the casting 
practice. 

Some experiences in the design and control of open-hearth 
furnaces are described in a paper by Dr. R. J. Sarjant and 
Mr. E. J. Barnes, who discuss the factors which control the 
performance of open-hearth furnaces, regarding as of chief 
importance, and capable of separate investigation: (1) the 
design of the melting chamber, in which is demanded a 
critical rate of input of heat up to the limit at which the 
refractories are able to maintain the mechanical stability 
of the furnace ; (2) a regenerative system capable of return- 
ing to the working chamber the optimum proportion of 
sensible heat in the waste products of combustion ; and 
(3) metallurgical conditions dependent upon the class of 
charge, scrap, pig iron and fluxes, the method of charging, 
and the nature of the refining process. 

The authors analyse numerous operative and design 
factors from data obtained in a series of observations 
made on open-hearth furnaces ranging from 5—53 tons in 
capacity. The mass of information presented relates to 
furnace campaigns following either definite alterations in 
design at rebuilds, or modifications of furnace practice. 
The authors hope that the main result of this paper will 
be to encourage others to tabulate furnace performance on 
the lines suggested, so that, ultimately, comparisons of a 
wide range of furnaces may be made to indicate directions 
in which improvements may be introduced in the design 
of furnaces for any specific purpose. 

During the last few years British refractory manu- 
facturers have made considerable progress in the improve- 
ment of various types of furnace bricks, it is noteworthy, 
therefore, that a paper in this section should deal with 
steelworks refractories. It is a communication of the 
Central Research Department of the United Steel Com- 
panies, and the authors are Dr. T. Swinden and Dr. J. H. 
Chesters, who deal first with the general distribution of 
costs as related to refractory materials, and then in some 
detail with the properties of different types of refractories, 
giving precise data so far as these are available and 
indications as to where improvement is still desired. 

Data show that refractories cost about 5s. per ton of 
steel produced in the form of rolled and/or forged products. 
About half of this expenditure—which is fairly evenly 
divided between silica, fireclay and basic refractories—ig 
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accounted for by open-hearth furnaces. The main con- 
sumption of bricks in open-hearth furnaces takes place in 
the roof and ramps, the checkers and the blocks. There 
is marked similarity in the bricks used by different firms 
in similar positions in open-hearth furnaces. Both the types 
used in these positions and their general properties are 
summarised. 

Improved magnesite bricks capable of withstanding 
rapid heating and cooling, stable dolomite bricks and special 
chrome-magnesite bricks are now used in considerable 
quantities in open-hearth furnaces. The ultimate causes 
of failure of these materials are discussed. The insulation 
of checker chambers, hearths, uptakes and doors is becoming 
increasingly common, but no open-hearth furnace in Great 
Britain appears to have been completely insulated. 

Ladle bricks of low alumina (25—30°%) and medium 
alumina (35—40°,) content give equally good resuits in 
service. The former tend to be denser, but the latter have a 
greater chemical slag resistance. Runner bricks of higher 
alumina and lower iron content are being favoured. Forge 
and mill furnace hearths still give trouble on account of 
corrosion, bursting and scale accumulation, although high- 
grade chrome-magnesite bricks have recently given more 
promising results. 

The authors emphasised the desirability of standardising 
methods of testing and of drawing up tentative specifications 
for refractory materials. 


South Wales District 


These are two papers concerned with this district, both 
dealing with melting shops of Guest, Keen and Baldwins. 
One by Mr. James A. Davies deals with the new steel plant 
at East Moors, Cardiff, expressly designed for mixed gas 
operation. The plant was designed as an integral part of 
a balanced iron and steelworks, in which the only fuel to 
be used for steel production and for heating furnaces 
should be the surplus gases from the coke-ovens and blast 
furnaces. This aim has been attained, and the only coal 
coming into the works other than coking coal is the small 
quantity used for locomotives and steam cranes. An 
emergency battery of five Morgan gas machines are 
installed, but apart from the first two weeks, which were the 
first to be “ gassed,” this gas plant has not worked. 

Mr. Davies gives details of the layout and plant, and 
special reference is made to the handling of mixed gases. 
A description of the instruments necessary is given, 
together with notes on procedure in “ gassing” new 
furnaces. The steelmaking practice is discussed, and 
examples are given of typical casts, with the consumption 
of materials ; details of casting practice are also given, 
with the author’s observations on ladle linings, particularly 
with regard to cleaner steels. 

Where blast furnaces, coke ovens, steel plant and mills 
are balanced the author has no hesitation in saying that 
mixed gas is the obvious fuel to use for the steel furnaces. 
Some of the advantages are : 

Economy ; by-product gases are carried the shortest 

distance from the producing units and used efficiently. 

Cleanliness ; no soot or tar, no burning out at week- 

ends. 

Regenerator checkers last longer. 

Stabilisation of quality and quantity. 

Fluctuations as in a producer gas house, due to different 

coals, indifferent workmen, etc., are entirely absent. 

Furnace control is capable of very fine adjustment. 

There is no loss of heat in the steel furnaces at week- 

ends, no cooling down, which leads to cracking of the 
furnace linings, and, if the time should come, maybe 
owing to shorter working hours, that continuity of 
operation is possible, then mixed gas plants will have 
an added advantage, as they will never have to stop 
except when linings require renewal. 

This paper by Mr. R. W. Evans deals more particularly 
with a 140-ton tilting furnace fired with cold coke-oven 
gas on the Hoesch principle. This furnace was originally 
built as a 250-ton mixer which, owing to fluctuating 
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demands for steel, had fallen into disuse. The mixer was 
converted into a tilting furnace in 1934, and a 400-ton 
mixer fired with blast-furnace gas installed. The furnace 
was started up in January, 1935, in the Morgan melting 
shop, and with small exceptions has worked continually 
since. Mr. Evans describes this furnace and its auxiliaries, 
including the qualities of brick used and refractory con- 
sumptions. The method of working is described, both with 
straight scrap/hot-metal charges and with hot-metal 
charges ; a schedule of three charges actually worked is 
given. The outputs, consumption of material and heat 
efficiency are also given, together with a record of the 
operating data. 

The author concludes with a brief discussion on the 
important points in connection with the furnace operation, 
and states that the furnace melts out consistently at about 
0-30°% of carbon, coming rapidly to an open boil with no 
froth formation at all. An endeavour is always made to 
melt out rather on the soft side than hard, and, if necessary, 
to add a few tons of hot metal later on to liven-up the bath. 
If the bath melts hard, trouble is always experienced with 
foaming, and time is lost. 


British Open-Hearth Data and their Correlation 


This paper gives a survey of British open-hearth practice 
made by the Open-hearth Committee, appointed by the 
Iron and Steel Industrial Research Council, at the invitation 
of the Council of the [ron and Steel Institute, and sets out 
in broad outline distinctive features of British practice as 
a whole. The basis of examination adopted was a study of 
data of 65 British furnaces. 

It is noteworthy that for the first time a basis of measure- 
ment for determining the operating efficiency of any open- 
hearth furnace, or of comparing the operating efficiencies 
of furnaces working under widely varying conditions, is 
established. This has been termed the “ performance 
figure.” For furnaces making ordinary commercial steels, 
an average laboratory performance figure of 2.0 lb. of steel 
per hour per therm can be expected in the case of fixed 
furnaces and 1-6 1b. per hour per therm for tilting furnaces. 
The large tilters show the lowest performances of the 
furnaces examined, largely on account of the prolonged 
period of refining required with the high percentage of hot 
metal used. At the same time the refractory consumption 
for the tilters is much lower than that with the other types 
of furnaces. 

For furnaces of normal port design, high gas : air velocity 
ratios are desirable to give optimum performances. To 
obtain an adequate ratio, the area of the air port should be 
at least six times that of the gas port. Where adequate 
gas : air velocity ratios are obtained, conventional designs 
of port have given results as good as special constructions. 

Whilst the relative hearth area should be large in high- 
scrap processes, an increase of hearth area must be con- 
sidered in close conjunction with port design and flame 
direction. In processes using a high percentage of hot metal 
of high-metalloid content, the net heat of the bath reactions 
plus that in the liquid metal is approximately equal to the 
heat output in the steel and slag. Furnaces working such 
processes are therefore constructed with deeper baths and 
correspondingly reduced hearth areas. 

Basic hot-metal fixed furnaces give the highest rates of 
production per unit capacity, averaging 7-53 tons compared 
with 7-46, 6-49 and 5-78 tons per hour per 100-tons 
capacity for basic cold-metal fixed, acid cold-metal fixed 
and basic hot-metal tilting furnaces, respectively. They 
have, however, a higher average total heat consumption 
per ton (including bath reactions), namely, 86-2 therms as 
compared with averages of 82-8, 8-46 and 76-7 therms 
per ton in the other furnaces. 


The Application of Physical Chemistry to Steelmaking 

The physical chemistry of steelmaking has become of 
great importance in the operations of steel manufacture, 
and there are few sections of the industry to-day which 
have not benefited from the wider appreciation of the 


possibilities of this branch of applied science. It is therefore 
particularly appropriate that a brief survey of the basis 
underlying the development of this work should be incor- 
porated in the symposium. This is given in a paper by 
Dr. A. McCance, who also draws attention to the more- 
important conclusions which have a direct bearing on the 
practice of steelmaking by the open-hearth process. 


Reviews of Current Literature 


Technologie des Aluminiums 


THE third edition is not a mere reprint, but is enhanced by 
additions necessitated by developments in the industry 
in the past three years. Though a little of the less important 
matter has been eliminated, the new edition has 123 
more pages and over 100 more illustrations. The structure 
of the book, in spite of a few rearrangements, remains 
substantially the same, and it is satisfactory to note that 
the lengthy list of compositions and properties of com- 
mercial alloys and the very useful and comprehensive 
bibliography are both retained and indeed have been 
somewhat amplified. 

A notable new addition is a presentation of the recent 
German alloy classification, the Standard DIN 1713,d which 
has been incorporated in place of the author’s own classi- 
fication which appeared in earlier editions. This new 
classification is on a rational basis of composition and 
whether the alloy is wrought or cast. 

From this book, those concerned with design or manu- 
facture can acquire a full and accurate knowledge of 
aluminium and its alloys, their manufacture, testing and 
usage. Those concerned with or contemplating the manu- 
facture of light alloy castings will find that the production 
of these is described in great detail so that anyone ac- 
quainted with the general principles of the foundry art 
may rest assured that their steps will be correctly guided 
in the peculiar manner necessary for dealing with aluminium. 
The various branches of the casting industry, namely, 
the production of sand castings, gravity die-castings and 
pressure die-castings are alike minutely described. This 
valuable chapter has been extended by the inclusion of 
accounts of the ‘‘ slush casting ”’ process, and a new process 
called ‘* precasting,”’ which is very similar to “ press cast- 
ing ’ (with extra-high pressure), but is inclined somewhat 
towards ordinary air-pressure die-casting. In addition, a 
useful section on moulding sands has been incorporated. 

Two chapters of special interest to engineers are those 
on welding and machining. That on welding has been 
amplified by a description of the spot-welding process 
which in recent years has been highly developed in America 
for aluminium. The spot-welding of aluminium calls for 
heavier currents and briefer times than does steel, so best 
results will not be obtained with ordinary welding machines, 
machines specially adapted for aluminium being preferable. 
While in the book the treatment of spot welding is some- 
what brief, the description of the far more widely-used 
process of oxygen welding is given in ample detail, en- 
abling anyone thoroughly to master this important process, 
and to understand what materials are best employed and 
what welding rods and fluxes should be used therewith. 
The increasingly important branch of are welding might 
perhaps have received somewhat fuller treatment than 
has been accorded to it. 

The fundamental processes of melting, casting and heat- 
treatment, as well as the specialised manufacturing processes 
of rolling, extrusion, drawing and stamping receive full 
treatment on a scale that cannot be found in any other 
book thus far. There is also a complete chapter on finishing. 

The author discusses fully melting methods and ap- 
pliances, and the conditions requisite for good practice, 
and good results are clearly defined. All types of furnace 
are described and compared, including in this edition the 
low-frequency induction furnace which is favourably 
reported on, The section on melting fluxes has been re- 
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written. The use of correct fluxes is a big help in producing 
good castings economically. 

In the chapter on rolling, a new method introduced by 
Zublin for the straight cold-rolling of strip or long sheets 
by means of a long chqin which pulls the strip or sheet 
through the rolls is described in the third edition. This is 
applied to a reversible mill. 

Another machine of special interest described in the new 
edition is a stand of forging rolls for roughing down single 
light-alloy aeroplane propeller blades. Though, being 
highly specialised it is but briefly described, yet this is 
a type of mass production machine that would appear to 
have special application at the present time. 

This edition, like its predecessors, is excellently printed 
in the German language, which is that normally used by 
its author, the leading Swiss aluminium technician. It 
will be the more readily followed by those whose knowledge 
of German is limited by reason of its printing in ordinary 
script. For those who cannot manage the language, there 
is an English translation of the second edition. 


By A. von ZeERLEDER. Third Edition. Akademische 
Verlagsgesellschaft m.b.h., Leipzig C.1, Sternwarten- 
strasse 8, Germany. Price, paper 18 marks, cloth 
20 marks. 


Elastic Properties of Non-ferrous Metals 
and Alloys: Collected Data 


Tue need for the collection and survey of data on the 
elastic properties of non-ferrous metals and alloys is 
evident to anyone who has searched the literature of this 
subject. A great supply of information exists for most 
materials, but it is spread over a wide range of technical 
literature and is not always easily traced. In addition, 
when a critical survey is made it is found that much of the 
information is incomplete and quite unsuitable for purposes 
of comparison, owing to the omission of details regarding 
such important factors as the limits of accuracy and 
sensitivity of the determinations. 

For the selection of the results given in this report a 
large mass of published information was collected, and as a 
first step this was critically examined and all information 
which failed to reach a high standard set was discarded. 
In arriving at this standard, the primary condition laid 
down was the inclusion of the fullest details on (a) the 
composition of the material; (5) its condition as tested— 
this includes its nature, whether wire, sheet, rod, etc. : 
(c) where relevant, the method of production of the material; 
and (d) the sensitivity of the strain-measuring apparatus 
used. In addition to information from published sources, 
some determinations recorded in the Association’s own 
research reports are included. 


Most of the data are given in the form of tables, but 
occasionally, where space is saved thereby, graphical 
representation is used. In addition to data on elastic 
properties, the tables in a large number of cases contain 
information on the ultimate tensile strength and elongation 
of the materials. The metals and alloys included in this 
report have been divided into groups as follows: Copper 
and its alloys (further divided under six sub-headings) ; 
Nickel, Cupro-Nickels and Nickel Alloys (five sub-headings); 
Light Metals (aluminium, aluminium alloys, magnesium 
and alloys); Gold, Silver and Platinum Group Metals. 
Altogether 219 metals and alloys are tabulated. A list 
of literature references from which the data were obtained 
is provided, together with an index. 


By J. McKeown and E. D. Warp. (Research Report 
R.R.A. 473 of the British Non-Ferrous Metals Research 
Association.) Published by the Association, Regnart 
Buildings, Euston Street, London, N.W. 1. 6s. (post 
free). 
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The Structure of Steel 


NEARLY all steels depend for their properties not only on 
their composition, but also upon the particular treatments 
to which they are subjected during the course of manu- 
facture and their preparation for the purpose for which 
they are to be used. It is becoming increasingly desirable, 
therefore, that all interested in steel and its use for any 
particular purpose should be aware of the great importance 
of the particular structure that steel should have in order 
to meet particular conditions. Many books have been 
published which supply the metallurgist with information 
on the structure of steel, and almost invariably this 
information is appreciated by those more directly concerned 
with the investigation of steel and its properties. In this 
book, however, the authors present the subject in such a 
simple and lucid manner that anyone interested in steel 
will find informative. 

There is a great need for a book of this character because 
many writers on technical subjects are either unwilling, or 
unable, to present subjects in language which anyone 
with slight technical knowledge can understand. In this 
book the story of steel and its structure is told simply, in 
a manner which will be interesting to the average user of 
steel, and yet accurately. It will be particularly interesting 
to the student of engineering, to the steel-worker or user, 
and even the metallurgist will find the simplicity of pre- 
sentation a relief from some of the works which deal with 
the structure of steel. 

By E. N. Srwons and E. Grecory. Published by 

Messrs. Blackie and Son, Ltd., 50, Old Bailey, London, 
E.C. 4. Price 3s. 6d. net. 


Catalogues and Other Publications 


Aluminium Facts and Figures 


This book is one of the most useful reference books on this 
subject. It is divided into two sections. The first is mainly 
tabular data, dealing with mechanical properties, wire and 
sheet gauges, factors and many formule, physical properties, 
sizes and weights of ingots and billets, rounds and hexagons, 
bar and strip for electrical conductors, wire, steel-cored and 
stranded conductors, fuse wire, aluminium alloys, sheet and 
strip and flat-sheet weights, information on standard forms 
and sizes of matting, expanded sheet, tubes and pipes, wood 
serews, rivets and foil. This first part is concluded by notes 
on extrusion of sections and six pages of illustrations of 
sections. 

The second part is devoted to working and finishing con- 
siderations ; covering, annealing, heat-treatment, mixing of 
alloys and melting and casting, forging, panel-forming, press- 
work, spinning and machining, welding and soldering—-which 
is the longest chapter in this part of the book—riveting. 
polishing, cleaning, matt finishing and painting and enamelling, 
anodising and the M.B.V. process. 

It is published by the British Aluminium Co., Ltd., Adelaide 
House, King William Street, London, E.C. 4, and copies are 
available on request. 


A 24-page, wire bound booklet published by Messrs. 
Reynolds Tube Co. Ltd., and Reynolds Rolling Mills Ltd., 
entitled ‘‘ Material for Thought ’’ outlines the history of the 
Reynolds organisation from 1897 to the present day. 

Well illustrated, and written in lighter vein with frequent 
punning, the contents are serious and informative. The 
origin of the butted tube is quoted, and from this stage the 
development of lighter and stronger steel tubing is described ; 
then the adoption of aluminium and various of the R.R. alloys. 

Finally, Barronia metal used for tubing is described and 
physical tests detailed. There are also tables of physical 
properties of plain carbon, nickel, high manganese and nickel 
chrome steels and for the Hiduminium and Magnuminium 
aluminium and magnesium alloys, including R.R. 77 and 
R.R. 82. 

The purpose of the booklet is thus to present the activities 
of the Reynolds companies in general and of their aluminium 
alloy productions in particular. This it does, in an informative 
but entertaining manner. 
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Business Notes and News 


Canadian Company to Manufacture 
Westland ‘‘ Lysanders’”’ 

It is officially announced that a licence agreement has been 
completed between Westland Aircraft Limited of Yeovil and 
the National Steel Car Corporation Limited of Canada, whereby 
the latter Company will manufacture Westland ‘* Lysander ”’ 
Army Co-operation Aircraft for the Canadian Government. 
Terms of the licence involve a substantial cash payment to 
Westland Aircraft Limited, and a sliding scale of royalties 
on machines manufactured, 

National Steel Car Corporation is the second largest manu- 
facturer of rolling stock in Canada, and it is understood that 
its Hamilton (Ontario) factory is eminently suited for aircraft 
production. An initial contract for a number of machines 
has been placed by the Canadian Government. 

Japan’s Iron Requirements 

The price of iron from the United States is reported to 
slightly less than that from India, but the Indian Iron and 
Steel Co. Ltd., of Bengal, has made a contract with Japan 
for the supply of 100,000 tons of pig iron, with the option of 
an additional 20,000 tons, to be shipped from April 1, 1938, 
to March 31, 1939. 

Japan's current requirements for iron ore are estimated at 
some 5,000,000 tons annually, and it is considered that Japan 
will require more than 1,000,000 tons of iron this year. The 
annual iron ore requirement is believed to increase to ap- 
proximately 9,000,000 tons by 1941. 


Developments at Jamshedpur 


A new technical control and research laboratory has been 
inaugurated at Jamshedpur for the Tata Iron and Steel Co. 
Ltd., which must be one of the largest steelworks in the Empire. 
The building forms three sides of a square of 335 ft., and con- 
tains metallurgical, chemical and refractories departments, 
and a technical library. In the main administration block 
are the staff offices, conference room, statistical offices and 
library. 

The metallurgical section gives facilities for routine tests, 
heat-treatment considerations and investigaticn of internal 
structures ; the chemical laboratories allow for testing raw 
materials, non-ferrous materials, coal and coke, also oils and 
pairs, and a refractories research department includes complete 
testing facilities. 


Arctic Boulder of Solid Iron 


Some time ago, drilling was commenced on a large boulder, 
or so-called ‘‘ meteoric stone,’ which has been lying outside 
the Swedish Natural History Museum in Stockholm for many 
years. The drilling was undertaken in collaboration with 
the Swedish Geological Survey because of its scientific interest. 
The history of the stone is unusual. It was found in 1870 by 
Nordenskiéld, the Swedish arctic explorer, on Disko island 
on the west coast of Greenland. Nordenskiéld himself was 
convinced that the stone, as well as several others found in 
West Greenland, were meteorites from prehistoric time, but 
this view was opposed by the other scientists who held the 
opinion that the boulder was of Tellurian origin. Professor 
Carl Benedicks has shown that iron from the Blue Mountain 
on Disko island is a natural carbon steel produced from 
relatively rapid cooling, while meteoric iron cools off rather 
slowly. The curious structure regarded as characteristic of 
meteoric iron is not sure evidence that the Greenland iren is 
of cosmic origin. 

The Nauckhoff expedition in 1871 brought home to Sweden 
several large blocks, of which the largest, weighing nearly 
25 tons, was placed outside the museum. This is the one on 
which drilling operations are being carried out. The work 
proved more troublesome than was expected. The core of 
the block consists of pure iron and nickel, and of such hardness 
as to wear down the diamond drills very quickly. 

No complete analysis of the stone had so far been made, 
but this will now be possible. The hole drilled out is of 22 mm. 
diameter and will be 2 metres in length if the original plan 
of drilling clean through the stone is carried out. But this 
will be very expensive on account of the frequent changes 
of drill head that had become necessary. The material is as 
hard to drill as steel, which is quite different from the earlier 
assumption, that the block consisted of basalt with inclusions 
of iron. 
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Darwins’ £90,000 Extension Scheme 


A £90,000 extension scheme which will increase the size 
of its Sheffield works by 25% is announced by Darwins Ltd. 
The new extension, divided into four main shops, will add 
over 310,000 sq. ft. to the existing factory space, and it is 
planned to double this accommodation at a later date. 

Construction work is already well advanced on the new 
building, which with its equipment is being entirely financed 
out of the company’s own resources. The work is expected 
to be completed at an early date. The new extension will 
house mills of a kind entirely new to this country for the 
manufacture of a new type of steel, which, it is claimed, will 
replace materials used in many branches of the aeroplane, 
motor-car, and other engineering industries, 


Exploring for Minerals in Arctic 


The Mining and Geological Department of the Soviet 
Northern Sea Route Administration is this year sending out 
eight expeditions to the Arctic to explore for useful minerals. 
Arrangements have been made for most of the expeditions to 
start in May, but some of the scientists have already left for 
the Arctic. 

The expedition going out to Ugolnaya Bay, in the Gulf 
of Anadyr, on Chukotka, is to prospect for coal. Large 
deposits of coal are believed to exist there in close proximity 
to the sea. The Ust-Yenisei expedition will prospect for oil 
in the basin of the River Dudinka. Between Dudinka and 
Ust-Port it is intended to carry out a geological survey over 
an area of 700sq. kilometres, also variometrical and topo. 
graphical surveys. Some 67 persons are taking part in this 
expedition. 


Association of Special Libraries and 
Information Bureaux 

The fact that the results of modern investigation are so 
often scattered in a large number of technical journals, each 
specialising in its own field, makes it necessary for search to 
be made over a very wide field, and some guide becomes 
necessary for allocation of specialist sources of knowledge. 
This was referred to by Sir Harry Lindsay, K.C.I.E., C.B.E., 
Director of the Imperial Institute, who is President of the 
Association of Special Libraries and Information Bureaux, on 
the occasion of the Association’s recent lunch in London. 
He spoke of the three stages of science—first scholasticism, 
dominated by the great scientists, then the period of the 
authoritative textbooks, and now the era of the individual 
specialist. The Association was formed to assist the latter 
by acting as guide to the specialist sources of information. 

Another speaker, Sir Clement Hindley, K.C.I.E., explained 
that their abstracting service was started in 1877, and had 
recently been expanded in collaboration with other institutions 
representing various branches of engineering; an expansion 


which should interest members of this Association who, 


naturally, were eager to facilitate the dissemination of know- 
ledge. Sir Ian MacAlister, who is Secretary of the Royal 
Institute of British Architects, made the interesting point, 
that in the nineteenth century people created all sorts of 
institutions and machines—political, social and mechanical, 
but in the post-war yeers of disillusionment we realised that 
machines were of no value unless they were worked, that 
museums were a costly extravagance unless their contents 
could be made intelligible, and that libraries were nothing 
more than hoards of books if inaccessible to those who needed 
their information. He referred to the Association of Special 
Libraries and Information Bureaux as being a valuable and 
essential part of the movement which had resulted from the 
new desire to make the instruments of civilisation work to 


greater purpose. 
Personal 

Following the acquisition of the Phosphor Bronze Company 
by Hardy Spicer and Co. Ltd., Mr. E. J. Hardy, who is now 
Chairman, and two directors of Hardy Spicer have joined 
the Board of the Phosphor Bronze Company, Mr. L. J. Hardy 
as Managing Director and Mr. W. E. Sparrow. 

D. A. Oliver, M.Se.(Eng.), London, F.Inst.P., has been 
appointed head of the Research and Technical Investigation 
Section of the combined laboratories of William Jessop and 
Sons and J. J. Saville and Co., the Sheffield steelworks, which 
now are a subsidiary of the Birmingham Small Arms Company. 
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Powder Metallurgy Applied to the Manu- 
facture of Copper-Lead Bearings 


HE requirements of modern high-speed automobile 
| and aircraft engines have initiated the development 
of new anti-friction bearing alloys. Leaded bronze, 
cadmium silver, and straight copper-lead alloys have 
been developed. Copper-lead has shown itself superior 
to tin-base alloys for both tensile and compressive strength 
—and these advantages increase as the operating tempera- 
ture rises. Thermal conductivity is higher than with 
white metal, the co-efficient of friction is lower, and the 
copper-lead alloy bearing does not require a hardened 
shaft as in the case of the leaded bronzes. 

Manufacturing difficulties are by no means small. Lead 
segregation after casting has been troublesome, although 
it may be reduced or prevented by rapid methods of 
cooling: bonding of the bearing to the backing surface 
presented another problem. Dealing with these problems, 
Erich Fetz,* describes experiments to produce copper- 
lead bearing alloys by powder metallurgy : investigating 
this branch of science as it was apparent that many of the 
objections to copper-lead bearings had arisen from diffi- 
culties associated with the pouring and solidifying of 
this type of bearing. 

Powder metallurgy avoids melting and casting altogether, 
provides more easily the most advantageous distribution 
of lead and copper and guarantees the continuity of the 
copper matrix, and has the additional advantage that it 
permits the production of bearings with lead content 
higher than can be obtained by melting and casting. 

The first experiments by Fetz were with hydraulic 
compression of intimate mixtures of lead and copper powder 
at 5 to 50 tons per sq. in. followed by annealing in hydrogen 
at rising temperatures. Even though the mixture was 
comparatively low in lead, it was found that lead segrega- 
tion took place at temperatures above 327°C. It was 
evident that temperatures materially higher than 327° C. 
would be needed for attaining a true metallic bond between 
adjacent copper particles, and all attempts to make the 
alloy, based on mechanical mixtures of lead and copper 
powder were failures. 

For further experiments copper-coated lead powder was 
prepared, varying the thickness of the copper coating by 
increasing the ratio of the copper content in the solution 
employed. Recently, it will be noted, copper plating by 
electrolysis has been used. On account of their tendency 
to reoxidise, the copper-coated lead powders were first 
annealed in hydrogen at temperatures approaching the 
melting point of lead. 

Various experiments were made in regard to spraying, 
but were eventually abandoned as it was found that 
another method led directly to the solution of the problem. 
This was the pressing of copper-coated lead powder into 
strips, sintering in a hydrogen or neutral atmosphere and 
bonding on to a metallic carrier. Copper-lead bearings so 
prepared, and containing 20-35%, lead, could be heated 
to 900° C. without lead sweating, and a mixture containing 
45-55%, lead could be heated to 750°C. At these elevated 
temperatures adhesion forces are in action, interaction by 
atomic diffusion taking place readily. A systematic 
variation of strength and flexibility over a wide range 
could be produced by varying the copper content and also 
the amount of strain hardening in rolling. Re-annealing 
of cold-rolled copper-lead strip in hydrogen, at temperatures 
100-150° C. below the original sintering temperature, did 
not cause lead segregation. Thus a method for the 
preparation of workable copper-lead strip that could be 
annealed without damage had been found. 

The next question was that of obtaining a satisfactory 
bond between these copper-lead strips and a suitable 
backing. After experiments based on sintering and 
bonding, diffusion annealing at relatively high temperatures 
was tried and it was found that one successful method was 
* Metals and Alloys, 
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to roll the copper-lead strip under slight pressure on 
carefully cleaned copper or bronze sheet roughened by 
sand-blasting, electrodeposition or by fusing-on of coarse 
copper powder, but the interposition of a layer of tin was 
found necessary to bond the sintered bearing on to the 
steel sheet. This was done by dipping the sheet into 
liquid tin, using a zinc-ammonia solution as flux, and then 
pressing the copper-lead strip on to the backing, the 
strength of the finished bearing being further improved 
by heat-treatment. It was observed that a preponderance 
of copper at the bearing shell to lining face gave a better 
bond. 

Also, composite bearings consisting of a pure copper 
powder bottom and a copper coated lead powder surface 
were made. Both powders were pressed simultaneously in 
the hydraulic press, sintered at more than 700°C. and 
slightly cold rolled to eliminate shrinkage and warping 
effects. 

Fetz points out that the maximum lead particle size 
applicable for copper coating and for the manufacture 
of synthetic copper-lead bearings has not yet been 
established but that the subject is being approached from 
a new angle, which may be sketched briefly; a coarse- 
grain copper powder is mixed with a volatile non-metallic 
matter, hydraulically compressed and heated in hydrogen 
to about 900-1,000° C. The copper particles sinter to a 
sponge-like body, the porosity of which is mainly regulated 
by the grain size of the copper particles and the amount 
of volatile matter. The latter emerging from the copper 
cake opens up small channels throughout the whole mass. 
The copper sponge so produced is then “soaked” in 
liquid lead in a vacuum, no air trapping and a very 
advantageous distribution of soft lead globules in a solid 
copper skeleton result. 

The most favourable results by the powder process were 
achieved by sintering in hydrogen a pressed strip consisting 
of a copper powder layer at the bottom and a copper- 
coated lead powder (40-55% Pb) at the top. 


Embrittlement of Boiler Steel 


THE cause of embrittlement of boiler steel has been the 
subject of investigation by the Bureau of Mines (U.S. 
Department of the Interior), and the results are sum- 
marised in a paper by W. C. Schroder, A. A. Berk and 
C. H. Fellows, presented at the meeting of the American 
Water Works Association at New Orleans. 

Previous research work had shown that existing know- 
ledge concerning intercrystalline cracking, based upon the 
use of sodium sulphate to prevent embrittlement, was 
slight and contradictory. The study instituted was to 
determine the factors that produce embrittlement, whether 
the recommended method for using sodium sulphate would 
prevent embrittlement, and what means could be used if 
sodium sulphate was not satisfactory. 

The laboratory results now show that cracking starts 
from selective corrosion of stressed grain boundaries, 
usually by sodium hydroxide-sodium silicate solutions. 
It proceeds through the meta! both by selective corrosion 
and bursting forces exerted on the grain boundaries by 
the corrosion products that occupy a greater volume than 
the initial intergranular material. Sodium sulphate did 
not exert a major protective action in the laboratory 
tests. This conclusion is supported by two cases of crack- 
ing recently reported in operating boilers. The laboratory 
tests show that lignin and some other organic materials 
offer more protection than does sodium sulphate, and they 
can be used at pressures up to 550 lb. At the present time, 
the lignin compounds are being tested in operating boilers. 


Edgar Allen & Co., have appointed Mr. Walter 8S. Cutler 
as assistant representative for Lancashire to work in collabo- 
ration with Mr. Cecil Myers, the company’s senior representa- 
tive in this district. 
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-RAY inspection is severely accurate, yet 
non-destructive. With it you can be sure that 
your castings are up to standard without sawing 
or otherwise destroying good, usable pieces. 
Just as quickly, and just as surely, however, it 
shows up the bad ones — helps you find those with 
blow holes, inclusions, shrinkage, or cracks that 
you would want never to reach your customers. 
And x-ray inspection can help you to improve 


BELFAST - BIRMINGHAM BRISTOL 


Photo of Good Casting 


Sawed In Two 
A perfect casting destroyed by “test” 


A defective casting discovered by x-ray 


X-Ray Saves Good Castings— 


Finds the Bad Ones 


foundry practice and decrease your rejects, as it 
has done for other progressive foundries . . . You 
are always looking for ways to improve, to modern- 
ize; always striving to produce a better product 
at lower cost. You have learned long since that 
rigid, fool-proof inspection and testing contributes 
materially to the achievement of your aims. Now 
isn’t it time to learn howthis most modern ofinspec- 
tion tools—x-ray—can help you? Write Dept. LT. 


VICTOR X-RAY CORPORATION Ltd. 


15-19, CAVENDISH PLACE. LONDON, W.1. Phone: Langham 4074 
CARDIFF DUBLIN 


EDINBURGH 


GLASGOW - LIVERPOOL - LEEDS - MANCHESTER - NEWCASTLE - NOTTINGHAM 


“Radiograph” of Bad Casting 
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ALUMINIUM. 
Purity £100 0 
ANTIMONY. 
37 0 
BRASS. 
Solid Drawn Tubes ...... lb, 0 0 
Brazed Tubes ........... 3 
*Extruded Brass Bars . ‘vane » 0 © 
COPPER. 
Standard Cash ........... £38 10 
43° 
Best Selected ............ 42 15 
44 0 
Solid Drawn Tubes ...... © 
FERRO ALLOYS. 
$Tungsten Metal® Powder. 
Ib. £0 4 
Ferro Tungsten® nominal ,, 0 4 
Ferro Molybdenum ° 
Ferro Chrome, 60-70% Chr. 

Basis 60% Chr. 2-ton 

lots or up. 

2-4%, Carbon, scale 12/- 
< Carbon, scale 8/- 

s 68% Carbon, scale 7/6 
4 | 8-10% Carbon, scale 7/6 

» 24 0 
§Ferro Chrome, Specially Re- 

fined, broken in small 

pieces for Crucible Steel- 

work. Quantities of 1 ton 

or over. Basis 60% Ch. 

Guar. max. 2% Carbon, 

scale 12/6 per unit .. ,, 37 0 
Guar. max. 1% Carbon. 

scale 13/— per unit..... » 39 0 
§Guar. max. 0.5% Carbon, 

seale 13/— per unit ‘ » 49 0 
{Manganese Metal 97- 98%, 

{Metallic Chromium ....... 
§Ferro-Vanadium 25-50% ,, 014 
§Spiegel, 18-20% ......... ton ll 0 


Ferro Silicon— 


Basis 10%, scale 3/- 


per unit nominal .... ton 10 5 
20/30% basis 25%, scale 

3/6 per unit ........ ~ waa 2 
45/50% basis 45%, scale 

70/80% basis 75%, scale 

7/- per unit ....... o © 
90/95% basis 90%, scale 

10/- per unit ....... » 30 0 


§Silico Manganese 65/75% 


Mn., basis 65% Mn... ,, 18 15 


§Ferro - Carbon Titanium, 


Ferro Phosphorus, 20-25% ton 22 0 
§Ferro-Molybdenum, Molyte Ib. 0 4 
§Calcium Molybdate ...... » 4 

FUELS. 
Foundry Coke— 

2 2 

Scotland....... _— 2 2 

Furnace Coke— 

1156 to 117 

S. Wales ........ _ 


* MeKechnie Brothers, Ltd., May 11. 
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MARKET PRICES 


ooo 


o 


SAD 


GUN METAL. 
*Admiralty Gunmetal Ingots . 
*Commercial Ingots ....... 47 0 0 


*Gunmetal Bars, Tank brand, 
lin. dia. and upwards.. Ib. : 011 


‘MANUFACTURED IRON. 

Scotland— 

N.E. Coast— 

2 1515 0 

Lancashire— 

1310 

Midlands— 

115 

Unmarked Bars........... 

Nut and Bolt 

1115 O 

S. Yorks.— 

1515 


PHOSPHOR BRONZE. 
*Bars, Tank” brand, | in. 
dia, and upwards—Solid lb. £0 0 11 


» O 0 104 
tSheet to 10 W.G. ........ » Ol 


+10% Phos. Cop. £33 above B. s. 
415% Phos. Cop. £38 above B.S. 
+Phos. Tin (5%) £32 above English Ingots. 


5 
ee Foundry No. 1... 5 14 


PIG IRON. 
Scotland— 
Hematite M/Nos. ......... £6 13 0 
5 18 0 
N.E. Coast— 
Hematite No. 1 .......... 613 0 
Pountiry No. 5 1l 6 
Midlands— 
N. Staffs. Forge No. 4..... 5 8 0 
Foundry No.3... 511 0 
Northants— 
5 11 6 
5 8 6 
Derbyshire Forge............ 10 0 
0 
Foundry No. 3... 5 ll 
West Coast Hematite ....... 7 @ 8 
East ‘ 7 3 6 
SWEDISH CHARCOAL IRON 
AND STEEL. 
Export pig-iron, maximum per- 
centage of sulphur 0-015, of 
phosphorus 0-025. 
Per English ton......... Kr.195 
Billets, single welded, over 0-45 
Carbon. 
Per metric ton ......... Kr.335-385 


Per English ton .. £17 11 3/£20 3 9 
Wire Rods, over 0-45 Carbon. 
Per metric ton ......... Kr.375-405 
Per English ton .. £19 12 2/£21 4 9 
Roiled Martin Iron, basis price. 
Per metric ton ......... Kr.230-250 
Per English ton.. £12 1 2/£13 2 2 
Rolled charcoal iron, finished 
bars, basis price. 
Per metric ton........... Kr.360 
Per English ton.......... £18 17 6 
f.o.b. Gothenburg. 


+ C. Clifford & Son, Ltd., May 11. 


SCRAP METAL. 


Copper, £32 0 0 

one 22 10 0 

Aluminium Cuttings ......... 71 0 0 

Heavy Steel— . 
370 
Cast Iron— 
3.5 «0 
Steel Turnings— 
212 6 
25 0 

Cast Iron Borings— 

2326 
SPELTER. 

UT £10 5 0 

14 5 O 

13 0 0 

STEEL. 
Ship, Bridge, and Tank Plates. 
North-East Coast ......... 1110 0 
Boiler Plates (Land) Scotland... 12 0 0 
» (Land), N.E.Coast 12 0 0 
» (Marine) 
Angles, li 6 
ins North-East Coast ... 11 0 6 

ll 6 O 

10 2 6 

10 7 6 

Sheffield— 

Siemens Acid Billets....... 1115 0 

Hard Basic .. £617 6to 10 2 6 

Medium Basic, £6 12 6and 10 0 0 

Manchester 

eT 5 0 
Scotland, Sheets 24B.G. .... 15 15 0 


© HIGH-SPEED TOOL STEEL. 
Finished Bars 14% Tung- 


Ib. £0 3 O 
Finished Bars 18°, Tung 
» O 310 
Extra: 
Round and Squares, } in 
Under jin. to fin. .... », O 1 0 
Round and Squares, 3in... , 0 0 4 
Flats under lin.xjin..... , 0 0 3 
TIN. 
ne £167 10 O 
_ 
cb 169 5 O 
Tin Plates I.C. 20 x 14 box 1 1 6 
ZINC. 
English Sheets ..........++.. £28 10 0 
19 10 O 
LEAD. 
£14 12 6 


t Murex Limited, May 11. 


Subject to Market fluctuations. Buyers are advised to send inquiries for current prices when about to place order. 
| The prices fluctuate with the price of Tungsten. 


§ Prices ex warehouse, May 11. 
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Sole Producers and Proprietors of the 
Trade Mark “‘Elektron”’ 
MAGNESIUM ELEKTRON LIMITED 
Works, near Manchester 


Licensed Manufacturers 
Castings 
STERLING METALS LIMITED 
Northey Road, Foleshill, Coventry 


THE BIRMINGHAM ALUMINIUM 
CASTING (1903) COMPANY LIMITED 
Birmid Works, Smethwick, Birmingham 
J. STONE & COMPANY LIMITED 
Deptford, London, S.E.14 
Sheet, Extrusions, Forgings & Tubes 
JAMES BOOTH & CO. (i915) LIMITED 
Argyle Street Works, Nechells, 
Birmingham, 7 


Sheet, Extrusions, Etc. 
BIRMETALS LIMITED 
Woodgate, Quinton, Birmingham 


Suppliers of Magnesium and “Elektron” 
Metal for the British Empire 

F. A. HUGHES & CO. LIMITED 

Abbey House, Baker St., London, N.W.1 
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Enhaneed 


VERSATILITY 


through Heat Treatment 


Elektron Magnesium Alloys are amenable to heat treatment. 
By heat treatment the tensile strength can be increased by 
70% and according to the particular treatment selected, this 
improved strength can be accompanied by augmented 
proof stress and hardness or by greatly increased elongation. 
This means that without sacrificing the essential quality of 
lightness, the characteristics of Elektron Magnesium Alloys 
can be modified to give mechanical properties expressly 
suitable for diverse types of service, so that the virtue of 
versatility must be added to the many outstanding 
features of Elektron Magnesium Alloys. These Alloys are 
manufactured in Great Britain and ample supplies are available. 


ELEKTRON 


RECISTERED TRADE MARK 


MAGNESIUM ALLOYS 


THE CONSTRUCTIONAL METAL WITH THE HIGH STRENGTH/WEIGHT RATIO 


T.GS. 
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/SHORTER 


SHORTER PROCESS CO. Ltd. 
Savile Street East, Sheffield 4. 


ELECTROMAGNETS 
MAGNETIC 
EXTRACTORS 


for the extraction of 


TRAMP IRON, FINE 
IRON, IRON OXIDES, 
ETC. FROM ANY NON- 
FERROUS MATERIAL 
IN WET OR DRY FORM 


Foolproof St Stationary Pattern Write for our new Illustrated 
Chute Type Separator. Catalogue. 


48, High Street, 


Erdington, Birmingham. | Boxes 


Tel. Erd. 1203. 


AMSLER 
TESTING MACHINES 


Unequalled for rapid and accurate testing, 
for ease of operation and for low 
maintenance costs 


T. C. HOWDEN & Co., 
5 & 7, Fleet Street, Birmingham, 3 


ALUMINA 
LABORATORY WARE 


Our new production, Alumina Ware (99°9% Al,O;) is 

suitable for working temperatures up to 1950°C and is highly 

resistant to fused metals, oxides and salts. Crucibles, boats, 

tubes and other vessels will be found invaluable in metallurgical 

work at temperatures beyond the range (1100°C) of our 
VITREOSIL ware. 


The THERMAL SYNDICATE Ltd. 
Head Office & Works: WALLSEND-ON-TYNE. 


London Depot : Thermal House, 12/14, Old Pye Street, 
Westminster, S.W. I. 


ADVERTISERS’ ANALYSIS 


Acids 
Imperial Chemical Industries, Ltd., Imperial Chemical Hous , 
London, S.W. 1.. 
Alloys 
J. H. Clifton, London. 
Electric Furnace Products Co., Ltd., Norway. 
Aluminium and its Alloys 
Aluminium Union, Ltd., Bush House, London, W.C.2. 
British Aluminium Co., Ltd., King William St., Londen, E.C.4, 
Electric Furnace Products Co., Ltd., Norway. 
High Duty Alloys, Ltd., Trading Estate, Slough. 
Wm. Mills, Ltd., Birmingham. 
Northern Aluminium Co., Ltd., Bush House, London, W.C.2 
Perry Barr Metal Co., Ltd., Birmingham. 
Rudge L.ittley Ltd., West Bromwich. 
T. J. Priestman, Ltd., Birmingham. 
Anodic Treatment 
British Anodising Ltd., Birmingham. 
Anti-Friction Metals 
McKechnie Bros., Ltd., Rotton Park St., Birmingharn. 
Brass and Bronze 
Clifford, Chas and Son, Ltd., Birmingham. 
Emery Bros., Ltd., Birmingham. 
1.C.1. Metals Ltd., Birmingham. 
John Holroyd, Ltd., Rochdale. 
Manganese Bronze & Brass Co. Ltd., Handford works, Ipswich. 
McKechnie Bros., Ltd., Rotton Park St., Birmingham 
Priestman, T. J., Ltd., Birmingham. 
Casehardening Compounds 
Amalgams Co., Ltd., Attercliffe Rad.. Sheffield. 
Fordath Engineering Co., Ltd., West Bromwich. 
G.W.B. Electric Furnaces, Ltd., Belgrave House, Belgrave St., 
W.C.1. 
I.C.I, Cassel Cyanide. 
Kasenit Lud., Henry St., Bermondsey St., London, 1. 
Castings (Iron) 
Rudge Littley Ltd., West Bromwich. 
Wallwork, H., and Co., Ltd., Roger St., Manchester 
Castings (Non-ferrous) 
Magnesium Castings and Products, Ltd., Slough. 
Manganese Bronze & Brass Co. Ltd., Handford Works, Ipswich. 
Willlam Mills, Limited, Grove Street, Birmingham. 
Mond Nickel Co., Ltd., Thames House. Millbank, London. S.W. 1. 
Northern Aluminium Co. Ltd., Bush House, Aldwych, London, 
W.C, 2. 
Sterling Metals Ltd., Coventry. 
Coke-Oven Plant 
Gibbon Bros., Ltd., Albert Road, Middlesbrough. 
Woodall Duckham, Vertical Retort & Oven Construction Co. 
(1920), Ltd. 
Crucibles 
Morgan Crucible Co. Ltd., Battersea Church Road, 
London, 8.W. 11. 
Electrodes 
British Acheson Electrodes, Lid,, Sheffield 
Extruded Sections 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Northern Aluminium Co., Ltd., London. 
Extruded Rods and Sections 
MeKechnie Bros., Rotton Park St., Birmingham. 
Northern Aluminium Co., Ltd., London. 
Fluxes. 
Foundry Services Ltd., 285, Long Acre, Nechells, Birmingham. 
Imperial! Chemical Industries Ltd., Dept. C.6, Imperial! Chemical 
House, London, 8.W. 1. 
Forging Machines 
Schiess Detries, A.- G., Diisseldorf. 
Forgings 
Northern Aluminium Co., Ltd., London. 
Foundry Preparations. 
Foundry Services Ltd., 285, Long Acre, Nechells, Birmingham 
Imperial Chemical Industries Ltd. Dept. C.6, Imperial Chemical 
House, London, S.W. 1, 
J. W. Jackman & Co., Ltd., Vulean Works, Blackfriars Road, 
Manchester. 
Thos. Wilkinson & Co., Ltd., Middlesbrough. 
Furnace Arches 
Liptak Furnace Arches Ltd., 59, Palace Street, Victoria Street 
London, S.W. 1. 
Furnaces (Electric) 
Birmingham Electric Furnaces, Ltd., Erdington, Birmingham. 
Demag Electrostahl, Germany. 
Electric Furnace Co., Ltd., 17, Victoria St., London, S.W. 1. 
General Kiectri: Co., Ltd., Magnet House, Kingsway, W.C. 2. 
G.W.B. Electric Furnaces, Ltd., Belgrave House, Belgrave St., 
London, W.C. 1. 
Integra Co., Ltd., The, 183, Broad Street, Birmingham. 
Kasenit Ltd., Henry St., Bermondsey St., London, S.E. 1. 
Metalectric Furnaces Ltd., Cornwall Rd., Smethwick , Birmingham 
Morgan Crucible Co. Ltd., Battersea Church Road, London, 
8.W. 11. 
Siemens Schuckert, Ltd., New Bridge Street, London. 


¢ Local All 
Nardening parts 
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Furnaces (Electric) 
Wild-Barfield Electric Furnaces, Ltd., Elecfurn Works, North 
Road, London, N. 7. 
Furnaces (Fuel) 
Brayshaw Furnaces Ltd., Manchester. 
British Furnaces Ltd., Chesterfield. 
Burdon Furnace Co., 136, West Princes Street, Glasgow. 
Cassel Cyanide Co. Ltd., Room 170F2, Imperial Chemical House, 
London S.W.1. 
Dowson and Mason Gas Plant Co., Ltd., Levenshulme, Manchester. 
Gibbons Brothers, Ltd., Dudley, Worcestershire. 
Incandescent Heat Co., Cornwall Rd., Smethwick, Birmingham 
James Howden & Co. Ltd., 195, Scotland St., Glasgow, em 
Kasenit Ltd., Henry St., ‘Bermondsey St., London, S.E. 
King, Taudevin & Gregson, Ltd., Sheffield. 
Ofag Ofenbau, Diisseldorf, Germany. 
Priest Furnaces Ltd., Albert Road, Middlesbrough. 
Fused Blocks 
Imperial Chemical Industries Ltd. Dept. C.6, Imperial Chemical 
House, London, 8.W. 1. 
Gas 
British Commercial Gas Association, Gas Industry House, 
1, Grosvenor Place, London, 8.W. 1. 
Gears 
Wallwork, Henry, and Co., Ltd., Red Bank, Manchester 
Shorter Process Co., Ltd., Savile St- East, Sheffield 
Gun Metal Ingots and Rods 
McKechnie Bros., Ltd., Rotton Park St., Birmingham 
Hardening Metals 
Shorter Process Co. Ltd., Savile St. East, Sheffield. 
I.C.I. Cassel Cyanide. 
Heating Plants 
Nu-way Heating Plants, Macdonald Street, Birmingham. 
Ingots (Non-Ferrous) 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Machine Tools 
Sanderson Brethers and Newbould Ltd., Sheffield. 
Magnesium Alloys 
F. A. Hughes, Ltd., London 
Magnesium Castings, Ltd., Slough. 
Sterling Metals, Ltd., Coventry. 
Magnetic Separators, Clutches, Chucks, and Lifting Magnets. 
Electromagnets, Ltd., 48, High Street. Erdington, Birmingham. 
Metal Spraying 
Cromalin, Ltd., Birmingham. 
Motors (Electric) 
Metropolitan-Vickers, Ltd., Trafford Park, Manchester. 
Naval Brass Ingots 
McKechnie Bros. Ltd., Rotton Park St., Birmingham. 
Non-Ferrous Metals 
Birmetals, Ltd. 
Reynolds Tube Co., Tyseley, Birmingham. 
I.C.I. Metals Ltd., Kynoch Works, Witton. Birmingham, 6. 
McKechnie Bros. Ltd., Rotton Park St., Birmingham. 
Perry Barr Metal Co., Ltd., Birmingham. 
Pig Iron 
Barrow Hematite Steel Co., Ltd., Barrow-in-Furnace. 
Bradley & Foster, Ltd., Darlaston. 
Presses 
Eumuco Ltd., Beverley Works, Willow Ave, Barnes, London, 
S.W. 13. 
Schloemann, A.-G., Dusseldorf, Germany. 
Protection of Metal Parts for Use at High Temperatures. 
Calorizing Corporation of Great Britain, Ltd., 32, Farringdon 
St., London, E.C., 4. 
Pulverised Fuel Equipment 
Alfred Herbert Ltd., Coventry. 
Pyrometers 
Cambridge Instrument Co., Ltd., London. 
Electrofio Meters Ltd., Abbey Road, Park Royal, London, N.W. 1. 
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Rolling Mills 


“Sea Cliff” Brand lg 
COPPER, BRASS and 
PHOSPHOR BRONZE 


TUBES, SHEETS, RODS and WIRE 


Aldurbra Aluminium-Brass Condenser Tubes, 


Protected under B.N.F. Patent No. 308647—1929. 
Manganese Bronze. Yellow Metal. Naval Brass. Gun Metal. 
High Conductivity Copper Bars and Strip. 
Tin, Lead, Zinc and Compo Wire and Strip. 
Chill-Cast Phosphor Bronze Bars. 
Engraving Bronzes, Gilding Metals, and Engraving Brasses. 
Phosphor Copper and Phosphor Tin. 
Non-Ferrous Wires for Metal Spraying. 


Cuarves Cuirrorp & Son 


ESTABLISHED 1776. 


Contractors to Admiralty, War Office, Air 
Board, Railway Companies, etc. 


Demag, A. G., Germany. 

Ehrhardt and Sehmer, 

Fried. Krupp Grusonwerk A.-G. Magdeburg, Germany. Sole 
Agents in Great Britain : J. Rolland and Co., 2 Victoria Street, 
London, S.W. 1. 

Lamberton and Co., Coatbridge. 

Maschinenfabric Froriep, Rheydt, Germany. 

Rheinische Walzmachinenfabrik, Germany. 

Robertson, W. H. A., and Co., Ltd., Bedford. 

August Schmitz, A.G., Germany. = 

Karl., Fr. Ungerer., Germany. ve 


Silver Solder 


Chas. Harrold & Co. Ltd., 283, St. Paul's Square, Birmingham. 


Steels 


Barrow Hematite, Steel Co., Ltd., Barrow-in-Furnace. 
Edgar Allen & Co., Ltd., Imperial Steel Works, Sheffield. 
Daniel Doncaster & Sons, Ltd., Sheffield. 

Dunford & Elliott, Ltd., Sheffield. 

Thos. Firth & John Brown, Ltd., Sheffield. 

English Steel Corporation Ltd., Sheffield. 

Sanderson Bros. and Newbould, Ltd., Sheffield 

United Steel Companies, Ltd., Sheffield. 


Ether, Ltd., Tyburn Road, Birmingham. 

Honeywell Brown, Ltd., 70, St. Thomas Street, London. 

Integra Co., Ltd., 183, Broad St., Birmingham, 15. 

Metalectric Furnaces Ltd., Cornwali Rd., Smethwick, Birmingham. 
Recording Instruments 

Cambridge Instrument Co., Ltd., London. 

Dine Engineering Co. 60, Mount Street, Nechells, Birmingham. 

Electrofio-Meters Co., Ltd., Abbey Road, Park Royal, London, 

N.W. 10. 

Ether, Ltd., Tyburn Road. Birmingham. 

George Kent Ltd., Luton, Beds. 

Integra Co., Ltd., 183, Broad St., Birmingham, 15. 

Metalectric Furnaces Ltd., Cornwall Rd., Smethwick, Birmingham 
Refractories 

Carborundum Co., Ltd., Trafford Park, Manchester. 

J. and J. Dyson, Ltd., Stannington, Sheffield. 

Kingscliffe Insulating Products, Ltd., Sheffield. 

Thos. Marshall and Co., Loxley, near Sheffield 

Morgan Crucible Co., Ltd., Battersea Church Road, London, 

S.W, 11. 

John G. Stein & Co., Bonnybridge, Scotland. 
Roll Grinding Machines 

Craven Bros. Ltd., Reddish. Stockport. 
Roll Manufacturers 

Tennent I td., Whifflet Foundry, Coatbridge, Scotland. 


Steel Sections 
Barrow Hematite Steel Co., Ltd., Barrow-in-Furnace. 

Steel Tubes and Sections 
Reynolds Tube Co., Tyseley, Birmingham. 

Steelworks Plant 
Wellman Smith Owen Engineering Corporation, Ltd., Victories 

Station House, London, 8.W. 1. 

Temperature Controllers 
Cambridge Instrument Co., Ltd., London. 
Electroflo-Meters Co. Ltd., Abbey Road, Park Royal, London. 
Ether, Ltd., Tyburn Road, Birmingham. 

Honeywell Brown, Ltd., 70, St. Thomas Street, London S.E 1. 
Integra Co., Ltd., 183, Broad St., Birmingham, 15. 
George Kent, Ltd., Luton. 

Testing Machines 
Howden, T. C.. and Co., 517, Fleet Street, Birmingham 

Tube Drawing Plant 
Sundwiger Eisenhiitte, Sundwig, Germany. 

Turbines 
Richardson, Westgarth Ltd., West Hartlepool. 

Vitreosil Combustion Tube 
Thermal Syndicate, Ltd., Wallsend-on-Tyne. 

X-Ray Apparatus rv 
Victor X-Ray Corporation Ltd., London and Chicago. 
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Aluminium Union, Ltd. .. .. 
Amalgams Company, Ltd. 
Associated British Machine Tool 
Barrow Hwmutite Steel Co., Ltd. 
Birmetals, Ltd. .. 

Brayshaw Furnaces Ltd. 

British Acheson Electrodes, Ltd. 
British Furnaces. 

Carborundum Co., "Ltd. 
Clifford, Chas., and Son, Ltd. 
Demag, AG. .. .. 
Dowson & Mason, Ltd. .. .. 
Electric Furnace Co., Ltd., 
Electromagnets Ltd. 
Electric Furnace Products re 0., 
English Steel Ltd. 
Ether, Ltd... .. 
General Electric Co., ‘Ltd. 
Gibbon Bros., Ltd. .. .. . 
Harrold, Charles & Co., Ltd. 
High Duty Alloys, Ltd. 

John Holroyd & Co., Ltd. 
Howden T. C., and Co. .. 
Hughes, F. A. Ltd., London 
Hutchinson Publishing Co. 


Imperial Chemica! Industries, ‘Ltd. 


Kasenit Ltd... 
King, Taudevin & Gregson, Ltd. 
Krupp Grusonwerk A.-G. 
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The Palace of Engineering at Bella- 


houston 


This Palace contains suc h an | array 
of the marvels of modern mechanical, 
electrical and metallurgical science 
that it conveys a very worthy con- 
ception of British engineering. 
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A New Electric 
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By J. W. Donaldson, D.Sc. 
The iron and steel industry forms 
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but in recent years great progress has 
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AN Ss of Steel to comply with War Office, Admiralty, 
Air Ministry and British Standard Specifications; selected 
‘Steels to 
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1d Alloy S Machi 
| "Open Hearth Acid.and Adioy Steels for Forging, Machining 
and general purposes. Supplied in Blooms, Billets, Slabs, 
+ 
Rounds, Squares, oFlats, Mexagons and Special Sections to 
—-, 


Recent examples 
of vehicles—nor- 
mally of the 20 
m.p.h. class—in 
which reduced 
body-weight (per 
Reynolds materials 
and Jensen Motors 
craftsmanship) en- 
sured total U.W. 
of under 50 cwt.— 
end consequently 
a 20 m.p.h. speed. 


REYNOLDS TUBE COMPANY LIMITED 


IN PROMOTION 


— Ss Now there was a LAW. in the Land of Eng that 


the ““over-filties” must not lead a2 FAST life—that they must 
honourable 


proceed in leisurely manner and token thereto must bear 


had ge a” and pay a tax far in excess of those who were faster 4 
the UNDER.-FI FTIES. Now, there were certain workers 
of MIRACLES 


burden of the SONS called unladen-w eight, 


Metal (Reynolds by name) who, hearkening to the 
had devised 


‘over-fife ies. 


chariot-parts of metals so light that S 


” 


into under- fifties. So now 


che. 


were transformed 


° 4 
rejoice at ten miles more es, per hour —a lower 


Tax and more merch indise carr ted eac journeying 
Read the Book of Reynolds (Material for Thought) a nd 
PROFIT thereby. 
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TUBES, RODS, EXTRUDED SECTIONS, SHEET & STRIP IN 
HIGH STRENGTH ALUMINIUM AND MAGNESIUM ALLOYS 


REYNOLDS ROLLING MILLS LIMITED 
TYSELEY, BIRMINGHAM, 11, 
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